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FOREWORD 1 | 


This report describes the progress made during 
the month of December, 1952, on the U. S. Air Force 
Models YF-102 and Е102А airplanes currently in the | 
design stage at Consolidated Vultee Aircraft Corpora- 
tion, San Diego Division. Phase І of the program hav- 
ing been completed, this and succeeding reports will 
summarize both design and fabrication activities under 
the definitive contract which bears the same number, 
AF-33(600)-5942. Тһе sections describing fabrication 
activities will be expanded in succeeding reports. 
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June 1, 1956, 45 presented on thepreceding page. This chart succeeds the 
Program Schedule chart of the project to January 1, 1955, which appeared in 
previous reports and included design, wind-tunnel testing, and mock-up sched- 
ues which have been completed. Only those schedules which remained incom- 
| ‘plete at the date of the November report have been carried over to the suc- 
Џ ceeding chart. | | 


1 | A chart showing séquence and duration of major events of the project to 


1 The flight test program shownon the new chart is that proposed elsewhere 

h ру Convair. It will be noted that three items of the manufacturing program 

| shown are yet tó be negotiated. А coordination meeting will be held in Janua- 

| Ü ry to further resolve preliminary problems in connection with these negotia- 
ы ‘tions. 


И | Schedules for Ше completion of designs for the special tools and ground | 
- handling equipment are being determined. Deadline dates will be established 
to assure completion of the tools required in accordance with AMC delivery 
| 1 Specifications. 


J Representatives of Wright Air Development Center, Hughes Aircraft 

1 Company, and Convair met at Hughes on December 5 to discuss the allocation 
© ‘of early test airplanes. Agreement was reached on the allocation of airplanes 
1 ‘up through USAF serial 53-1787. 


Iproposed. change from MX-1179 to an interim fire-control system with sepa- 
rate communications and navigational electronics components. USAF, Hughes, 
۹ and Convair representatives were present. The outline was completed and it 
5 was agreed that the results of the studies should be presented at a similar 
meeting on or about January 15, 1953. 


Representatives of Convair visited Hughes Aircraft Company subsequent- 
ly for consultation and discussion of the electronics system to be installed in 
L the YF-102s and F-102As. Many of the design problem solutions which were 
No dependent upon information from Hughes were reached at this meeting. Fur- 
ВИ ther studies аге being conducted now оп the installation of the Е-9 system for 
4 interim use in the airplanes until the МХ-1179 equipment is available. Sched- 
ules for this interim system will be set when the requirements have been de- 
П termined. | 
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From December 9 through December 11 representatives of the Air Force 
met at the CVAC factory in San Diego for the F-102A Training Program con- 
ference. Тһе conference established a guide for use by Convair in preparing 
the Recommended Training Parts List. 


On December 1" and 18- a | Pre- -provisioning conference for the F-102A 
airplane was held,in San Diego for the purpose of establishing spare part pro- 
visioning requirements for long*lead-time components. 


A study of the effectiveness of 2.'75'' rockets against subsonic and super- 
sonic bombers is continuing. Kill probabilities are being computed for the 
various sizes of. rocket salvos. The vulnerability of the interceptor to radar- 
controlled 30mm. tail turrets. 45 being determined. Тһе probability that Ше 
interceptor survives to fire its rockets with the*region of effectiveness of the 
bomber's guns will then be détermined. À study of the effectiveness of Falcon 
missile armaffént а against Hüstler-type bombers is also in progress. 
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Electronics 


Cc 


Еагіу resolution of electronics problems between the USAF, Hughes Air- 
craft Company, and Convair is required in order to preclude design delays. 


| жәй 


Design of radar antenna shock mounting, TR unit mounting, and radar 
racks hàs been further coordinated with HAC, 


| завиј 


The first production design of the vertical tail antenna, UHF communica- 
tions, data-receiving, X-band IFF, and omni-loop antenna assembly is virtu- 
ally complete. It is expected that drawings will be released to vendors for 
quotations in January. 


ж ШУ 


One-tenth scale patterns have been completed for two locations of the 
MN92A glide path antenna. These patterns appeared to be free from signifi- 
cant range errors and correctly showed the direction of the pattern maximum 
in the vertical longitudinal plane. Тһе upper location of the antenna remains 
the best although the pattern performance will probably miss the Hughes speci- 
fication by approximately 2 db. The full-scale detailed mockup of the nose 
radar installation has been received and final pattern measurement and shield 
design will be completed with this mockup when the necessary testing facilities 
are completed. 
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Impedance matching of a DM-702 Annular Slot with a 32-inch radius of 
curvature and paraffin dielectric is being completed. Approval has been re- 
ceived on a proposal to develop one antenna with a 24. 5-inch radius of curva- 
ture and to use this antenna in both locations on the airplane. Drawings are 
being made, and construction has started on a model of this antenna using 
Teflon dielectric. 
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Dynamics 


t 


Proposals for Pitch and Yaw Dampers have been received from vendors 
and are being evaluated. Several look promising. 


[ED (m 


General 


Design is now in progress on the air turbine motor electrical drive and 
cooling unit. AiResearch Manufacturing Company and Hydro-Aire, Inc. have 
been selected as alternate vendors for this unit. 
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А test fixture was built to accommodate а lower armament bay door from 
which a rocket package was test-firedthis month at NOTS, Inyokern, California. 
17 rockets were fired successfully from the package and the tandem-tube arm- 
ament bay door. However, these tests were conducted within narrow environ- 
mental limits апа are not considered conclusive. Further tests will be con- 
ducted in January, 1953, at which time the armament bay door will be sub- 
jected to simulated aerodynamic air-load during the firings. The static test 
rocket door is near completion and static testing will begin shortly. Films ' 
were made of all theInyokern firingtests and willbe submitted to AMC-WADC 
with the test report in February, 1953. | 
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Fuel System 


А 1/4-scale wing fuel system has been fabricated to test the following: - 
Fuel transfer; fuel level vs altitude for fuel gauge calibration; location and 
installation of fittings. Ап installation check of fuel system fittings and tube 
routing was started on a full-scale section of wing on December 30, 1952. 
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Tests һауе been completed on Ше No. 2 fuel tank for aerodynamic heat 
rise on the wing skins in conjunction with bending and torsion loads and both 
positive and negative pressure within the tank. This tank has neoprene in the 
faying surfaces for fuel sealing. It will now be subjected to JP-4 fuel and 
load cycle tests, including repeated simulated loads at ambient and -65^F 
temperatures. 


С що 


Testing on the No. 1 tank speciman was stopped by failure of the speci- 
man at the point of attachment to the test fixture. The failure was not in the 
tank area or representative test area and 95% of the fatigue cycles on the tank 
had been completed when it occurred. 


Fuel tank testing will be continued in conjunction with fatigue testing of 
wing and fuselage attachment by building a production section of wing and fuse- 
lage. This will cover wing tank No. 2, incorporating production parts and the 
fuselage section in this area. Parts are now being fabricated for this test. 
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Thermodynamics 


| Heated wing section structural tests have been completed. These tests 
| simulated the effects of aerodynamic heating on the structural characteris- 
Ж tics of the specimen. Results are now being analyzed. 


Wing anti-icing tests have been completed. 70% of the data is available 
in raw form and has been partly analyzed. The remainder has not yet been 
reduced. 


А cockpit fog simulation test has been completed at the CVAC propulsion 
laboratory. Fog intensities and vision impairment were observed for simu- 
lated hot, humid, ambient conditions. Тһе test indicated that such fog could 
seriously impair vision. A method of preventing serious fogging has been 
devised and will be presented to WADC. 
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Power Plant 


A 1/4-scale engine inlet duct model went into the Cleveland 6x8 super- 
sonic wind tunnel on December 18. Tests will continue through most оі Jan- | 
uary and will cover Mach .63 and the range from Mach 1.5 to 2.0. 1 


А 1/4-scale static inlet model simulating a configuration for the 7 
engine has been completed. Tests will be run shortly at the CVAC propulsion 


| 

engine та y 
1 

| 

| 


Тһе 1/10-scale exit duct model design is in progress. It is scheduled 
for the Cleveland 6x8 supersonic tunnel in the Spring. 
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Inlet Duct Test Model, 767 Engine 
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|. Work is progressing on the cockpit lighting mock-up which is Scheduled 
for completion by April 7, 1953. 
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Anodic Department 
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Тһе Contractor as of this date has completed fabrication of girder plat- 
form for Anodic tanks and is preparing to place tanks into position. The 
tentative scheduled completion date of this turn-key anodizing installation is 
February 1, 1953. 
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Paint Department 


It 


The Paint Shop equipment installation will be complete in its entirety on | 
or about March 15, 1953; temporary installations will be ready by February 
15, 1953. 
— 
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Spotweld Department 


Some spotwelding machines аге in, some аге on order, and the vendors 
involved have promised delivery approximately February 1, 1953. Tentative 
Scheduled completion date of spotweld equipment installation is March 6, 1953. 
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Plating Department 
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Manufacturers and contractors who received advance layout drawings of ! 
proposed plating installation have submitted their recommendations. Detail | 
drawings and specifications are now being prepared for issuance to the соп- 
tractors. 
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Heat Treat Department 


Heat treat furnace facilities have been ordered. Two (2) furnaces have 
been received (box hardening and gas type). The Knapp-Lee aluminum heat 
treat furnace is to be delivered on or about January 15,1953. 
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Application for the large vapor degreaser was submitted to USAF, De- 
cember 19,1952, and ordering of this equipment is being withheld pending 
approval. 
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Application for power sub-station facilities necessary for Heat Treat De- 
partment has been approved by USAF. 
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Welding Department 
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Two (2) Heliarc machines һауе been received, and three (3) of the thir- 
teen (13) AMC Arc Welders received are acceptable for production. Applica- 
tion for cleaning tanks, magnetic inspection equipment, F-102 welding machines, 
and facilities requirements listed on Move Plans has not been approved. 


Machine Shop - Department 215 


The installation of equipment is progressing. At the present time ap- 
proximately 30% of the total is now operating. И present estimated delivery 
dates are met, the lay-down schedule by December, 1953, will be met. 


Sheet Metal - Department 201 


Approximately 45% of equipment has been received, installed, and is oper- 
ating in permanent location. The brake section is in permanent location, and 
power lines are being installed. All other equipment will be moved to perm- 
anent location as area becomes available. If delivery dates are met, this de- 
partment should meet schedule requirements by June, 1953. 


Tool Room 


о 


The available machine tool equipment will be installed in permanent lo- 
cation. 


к= 


То date no large machine tool equipment, i.e., planers, vertical or hori- 
zontal mills, have been received; USAF Asst. Form #138 паз been filed. А 
sufficient number of small tool machines have been received and set up to 
permit tool fabrication. Тһе tool room is now in operation. 
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Forgings 
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Present specifications of the F-102 airplane require the use of approxi- 
mately 170 forging releases. 28 of these items are finalized drawings, and 
the balance are in various stages of design. Drawings for machine hog out 
have been provided on all critical items, and the forged billet of material 
necessary is currently in the shop. . 
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Billet stock and machining processes will be used on all critical press 
forgings, thereby assuring production schedules. 


Castings 
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Present specifications require the use of approximately eighty casting re- 
leases. Nineteen of these items are finalized drawings, and the balance are 
in various stages of design. 
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The procurement requirements on castings have necessitated that this 
problem be two-phased in some cases before going to permanent mold type 
castings, and where necessary, rough sand castings are being procured. 
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Extrusions 
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Present specifications require the use of approximately eighty extrusion 
releases. Twelve drawings listing purchased extrusions in their Bill of 
Material һауе been reléased to date, and the balance are in various stages 
of design. 


коз (r 


Difficulty in the procurement of certain CVAC-designed extrusions has 
required that an alternate program of machining from bar stock be estab- 
lished. 
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Equipment other than GFE 


Procurement lead-time of all equipment specified in the design of the 
F-102 has been considered, and it is anticipated that in some cases it will be 
necessary to request an Air Force expedite to assure delivery before produc- 
tion-need dates. 
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Porous Sintered Stainless Steel 


This materialis being developed by Aircraft Porous Media. Physical 
properties have proven satisfactory. 


Titanium Sheet Stock 


Titanium is being developed by Rem-Cru Titanium, Inc. Republic Steel 
is also being considered as a future source. Current procurement of titan- 
ium sheet stock is most critical. À manufacturing process conversion at 
Rem-Cru from an experimental to a continuous rolling method has placed de- 
livery of titanium sheet stock three months behind procurement delivery 
schedules. Indications are that an Air Force expedite may be necessary to i 
obtain this material to support firm production requirements. | 
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PLANNING and TOOLING 


The planning assembly sequence is depicted in the Assembly Sequence 
Drawing attached. 


General Policy 


The General Tooling Policy is based on tooling for two (2) production 
rates as follows: 


a) 45% of the airframe will be tooled for a production rate of one-hun- 
dred twenty-five (125) per month. This percentage covering basic 
and secondary structure. 


b) 55% of the airframe will be tooled for a production rate of three (3) | 
рег month. This percentage covering furnishings and equipment such | 
ав: instrument panels, racks, harness, tubinz, control cables,brac- 
kets, and sheet metal provisions for mounting furnishings. These 
parts will be replanned and tooled for 125 per month at a later date 
when the Engineering design has become stable. 


Master Tooling 


The exterior of the entire fuselage will be simulated in the form of Mas- 
ter Models. The exterior suríace of the Master Models will be of plaster 
with each matched to its adjacent Master Models to insure contour smooth- 
ness at the mating joints. Tooling gages will be built for all interchangeable 
items that are not included in the Master Models or where the application of 
optical tooling is not feasible. This includes such items as wings, fin, ele- 
vons, rudder, leading edges and actuating doors. 


Major Components 


Major Component assemblies, including wings, fuselage, stabilizer, ele- 
vons, and rudder, will require rigid steel assembly fixtures with metal lo- 
cators and clamps. These fixtures will contain mold line locators to insure 
aerodynamic smoothness of assembly. 
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Major Sub-Assembly 


Major sub-assemblies inclüde fuselage panels, wing panels, wing spars, 
pilots' floor, fuselage bulkheads, pilots’ canopy, nose and main landing doors, 
rocket and missile doors, and landing gears. Fixtures for these assemblies. 
are to ре metal construction and are to incorporate mold line boundaries. 


Minor Sub-Assenibly 


Minor sub-assemblies are to be set up in accordance with Engineering 
breakdown, PFixtüres for these sub-assemblies are to be metal construction. 
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NO. NAME 


32 ТАШ CONE 
33 MAIN LDG. GEAR DOOR - L. H. 
34 MAIN LDG. GEAR DOOR - R. H. 
35 RADOME ASSEMBLY (OSP) 
| 52 ELEVON - В, H. 
53 ELEVON - L. H. 

54 WING ТР - В. H. (OSP) 

55 WING TIP - L. H; (OSP) 

56 WING LEADING EDGE - R, H. (OSP) 
57 WING LEADING EDGE - L. H. (OSP) 
| 
І 


x ITEM 


58 MAIN LDG. GEAR ASSY - R. H. (OSP) 

59 MAIN LDG. GEAR ASSY - L. H. (OSP) 

66 VERTICAL. FIN 

67 RUDDER 

68 VERTICAL FIN LEADING EDGE (OSP) 

69 VERTICAL FIN ТІР (OSP) 

71 PILOT'S CANOPY 

72 ENGINE INTAKE DUCT (OSP) 

73 LOWER ROCKET DR. - L. H. 

74 LOWER ROCKET DR. 

75 INTER. ROCKET DR. 

76 INTER. ROCKET DR. - 

77 UPPER ROCKET DR.- L. 

78 UPPER ROCKET DR. - R 

79 NOSE LDG. GEAR DR. 

96 NOSE LDG. GEAR 
ASSY (OSP) 


, Proposed Subcontract Items n | 
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SUBCONTRACTING 


b Subcontractors will be activated during the sustaining production rate to 
۳ allow sufficient time for learning prior to acceleration and to allow sufficient 
L completion of production aircraft to prove basic engineering design and tool- 


ing. 


Е) 


The assemblies proposed for subcontracting at that time areillustrated 
on the preceding page; and represent 24. 8% of the total task. 
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SECURITY NOTICE 


This document contains information 
affecting the national defense of the 
United States within the meaning 
of the Espionage Laws, Title 18, 
U.S.C; Sections 793 and 794. Тһе 
transmissionor the revelation of its 
contentsinany manner to anunauth- 
orized person is prohibited by law. 
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Foreword | 


This report describes and illustrates the status 
as of 1 June 1953, and the progress for the period 1 
April tol June 1953, of the U.S. Air Force Models 
YF-102, Е-102А and TF-102 airplanes currently be- 
ing designed and produced by Consolidated Vultee 
Aircraft Corporation (CVAC), San Diego Division, 
under contractnumber AF-33(600)-5942. Тһе generic 
term, F-102, is used throughout the report, теге 
appropriate, to include all three versions of! the 
airplane. Тһе report is issued in compliance with 
paragraph E-2d of USAF Specification 40141 land 
paragraph F-10 of USAF Specification R- 1800- E. 
The former provides that "Progress photographs, 
in triplicate, 8.2 x 11 inches in size and showing 
the progress on construction of the airplane, Shall 
be furnished at monthly intervals" and the latter 
provides that "Тһе contractor shall, from time to 
time and whenever so requested furnish the соп- 
tracting officer or to such person as he may des- 
ignate, statements and reports on the progress 
of the performance of the work and full informa- 
tion on all factors relating to deliveries or per- 
formance." | 
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DIMENSIONS 


DATA 


WEIGHTS 


TES 2 pe 
L 
j STATIC GROUND LINE 
446 -£0'0.4" | : 
24 x $5 TYPE Yn TIRE :30×68 TYPE ЧЛ TIRES 


Full load gross wt 26,404 |b 
Weight empty 17,954 Ib T 
Useful lood 8,450 Ib 
Alternate gross wt | 
Alternate useful load | 
(ferry) 11,208 Ib Area total 1167.12 sq ft 
WING LOADING 39.9 Ib/sq ft petiection esas ай 
. 10 deg DOWN 
THRUST LOADING 1.78 Ib/Ib thrust | 


(take-off) VERTICAL TAIL | 


ENGINE MODEL P.& W. J57-P-11 Area | 68.33 sq ft 

DESIGNATION (14,800 Њ thru s?) Aspect ratio "19 

Airfail | NACA 0004-6 (Мод) 
WING 
RUDDER 

Area 661.5 aq ft 

Aspect ratio 2,2 Area | 10.47 sq ft 

Airfoil МАСА 0004-65(Mod) Deflection | t 25 deg 

21198) 0 deg MANUFACTURER'S ` 

Incidence 0 deg | MODEL NUMBER |. Model В 


| 
"U р | 
Figure 1. Dimensions and Data, F-102 Airplane 
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Program 
Summary 


It is apparent in the numerous progress photographs which are a feature 
of this report that there has been à significant increase in fabrication and as- 
sembly activities during the months of April and May, particularly in proto- 
type airplane fuselage construction, Figures 23 thru 31. As of 1 June the 
first prototype airplane (YF-102 Serial 52-7994) is scheduled for a first 
flight in October. Planning and design continue at peak levels, notably in the 
Electronics and Flight Test Groups. The extensive test stand activity in al- 
most all groups during this period is apparent in many of the photographs, all 
of which were taken during the last week іп May except as noted. In succeed- 
ing reports only the key views of each activity will be presented. 


Numerous conferences with Hughes Aircraft Company continue in a con- 
certed effort to solve as rapidly as possible all the detail problems arising 
from the decision to utilize the MG-3 Fire Control Systems їп {һе Е-102А 
airplanes. 


Àn Engineering Development Conference, new in concept, was held at 
Convair in April at the request of the Joint Project Office. The Air Force, 
Hughes Aircraft, and Pratt and Whitney were represented. "The purpose of 
the conference was to enable the interested parties to enter into direct dis- 
cussions of mutual problems with up-to-the-minute design data immediately 

„ аі hand. The conference was invaluable in that the conferees were able for 
the first time to readily see how their various requirements are integrated 
into the general design. It is believed that similiar conferehces, started 
earlier and held periodically during a development program; would permit 
an exchange of data and ideas that would considerably expedite the solutions 
to many mutual problems. 


Representatives of Link Aviation, the prime contractor;for the Simulator, 
visited Convair early in May to procure and review the technical and design 
information available. It was determined that a major portion of the cockpit 
Structure, furnishings, and controls of the airplane can be utilized in the 


construction of the Simulator. Link will acquire these items by purchase. 


Convair representatives visited Wright- Patterson Air Force Base in 
May to discuss the specification for the TF-102 training airplanes. No im- 
portant changes were made. Convair has received an order for engineering, 
a mock-up, tooldesign, and procurement of long-lead-time items for the 
TF-102. 


CONFIDENTIAL 


| ж حا سر‎ тъ ІМЕЛОМАТІЛМ 


CONFIDENTIAL ! 


=F [Ma 


Overall allocation of F-102 airplanes for the flight test program has 
been essentially completed and cost estimates are being prepared according- 
ly. Instrumentation design for the two prototypes and planning for the first 
few production airplanes is well along, as reported in the Flight Test section 
of this report. 


At the cockpit lighting mock-up inspection on 7 and 8 April the Inspection 
Board chose the sandwich-type instrument panel red lighting illustrated in 
the previous progress report, ZR-8-018 of 1 April 1953. Other changes 
arising from the inspection were few, and easily accomplished. 


The cockpit canopy remover tests in May were highly successful in that 
they demonstrated that a single remover would satisfy all requirements of 
the system. It had been expected that two removers might be required. 

The general descriptions of the major configurations of the airplane 
which were a feature of ZR-8-018 have been omitted from this report, ex- 
cept where significant changes have occurred. This will be standard pro- 
cedure for succeeding progress reports. The chart of the sequence and dura- 
tion of the major events of the program has been omitted until the next re- 
port pending revisions now in progress. An advance print of a new structural 
isometric of the airplane, now in work, is included, as Figure 3, among the 
general views of the airplane, which continue to accompany this summary. 
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Figure 3. Fuselage Structural Isometric 
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Convair Photo F8-118 
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Figure 4. Major Components 
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& Pneumatics 


STATUS 


Power Plant 


The design task for the Pratt and Whitney J57-P11 engine installation is 
complete except for the demountable equipment assembly drawing, scheduled 
for release in July. The first 757 test engine was received оп 11 Мау and 
the following test program started on 29 May in the Shaw- Estes thrust stand, 
pictured in Figures 6 and 7: 


1. 16076561۷2101 4. 


| 2. Adjust engine oil system, fuel system, etc. as necessary to satis- 
faction of P&W representative. 


3. Measure thrust at various power settings. 
4. Run bleed air test. 


The engine airplane test stand for the J57 engine is nearing completion 
in Plant 2, as shown in Figures 8 thru 13. Instrumentation of this stand will 
be completed about 13 July, the engine will be installed, and complete sub- 
stantiating tests of the power plant, mounting, installation, and surrounding 

x fuselage structure will be started immediately thereafter. , 


Engineering of the installation mock-up for the Wright 7-67 engine, with 
afterburner, which will be the ultimate power plant of the F-102 airplane, 
has been completed to Ше lofting stage. The fuselage mock+up will be ready 
for а trial installation of the 7-67 engine mock-up in August. 


Hydraulics and Pneumatics 


Design of the high pressure systems has been completed, 99% of pur- 
chase parts orders for these systems has been placed. Schematic drawings 
of both high pressure systems have been released and changés forwarded to 

| WADC. Routing of the hydraulic tubing in the Tubing and Electrical Harness 
Mock-up at Plant П (see Body, Wing and Tail) has been initiated. Dynamic 
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testing and evaluation of the hydraulic power flight controls on the hydraulic 
test stand is continuing. 


Design of the low pressure pneumatics system is 85% ‘complete and 85% 


of purchase parts orders for this system have been placed, Prototype in- 
stallation drawings are 95% released. 


ACTIVITY SINCE PREVIOUS REPORT 


DESIGN 
Twin Turbine ATM 

A contract change has been negotiated to substitute the Hydro-Aire Twin, 
Turbine Frijadrive Air Turbine Motor for the Hydro- Aire ‘single wheel air 
turbine motor in the Ғ-102А airplanes. The twin turbine АТМ has the fol- 
lowing advantages over the single turbine: 

1. Operation with the 7-67 engine with no increase in idle setting. 

2. Higher power capability for all conditions. 

3. Reduced air bleed requirements. 

4. Elimination of water injection in the J-57 powered airplane. 

5. Atotal weight reduction of approximately 45 pounds. - 

6. Constant cooling air supply. 


Low Pressure Pneumatic and Refrigeration System 


А summary report on the YF-102 low pressure pneumatic and refrigera- 
tion system was forwarded to WADC as Report Number ZJ-8-003, dated 13 
May 1953. The report included a summary of the present design and develop- 
ment status of the cockpit air-conditioning system. 


TESTS 
Fuel System 


Fabrication of a complete full-scale fuel system test model was started 
in May for shipment to the Thompson Laboratories in June; for comprehen- 
sive tests of system operation under a wide range of motion, pressure, and 
temperature conditions. 
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Fuel System Components 


Considerable testing of fuel system components supplied by vendors was 
conducted in May, with vendors representatives present. The test set-up 
for the float-pilot operated fuel shut-off valve is illustrated in Figure 14. 


1/4-scale Inlet Duct Model 


The 1/4-scale inlet duct model for the 1-67 installation,is nearing com- 
* pletion in the Convair model shop and will be ready for wind tunnel tests in 
June. Progress is pictured in Figures 15 and 16. Figures 17 and 18 illust- 
rate the configuration of the duct mouth, the plow system, and the variable 
ramp. 


1/10-scale Jet Exit Working Model 


The 1/10-scale jet exit working model was shipped, complete with burner 
and other test components, to NACA, Cleveland, for extensive wind tunnel 
tests. А brief report covering physical characteristics, assembly, inspec- 
tion, and performance data for use in the tests is being forwarded to Cleve- 
land. | 


Hydraulic Test Stand 


The rudder actuator installation and instrumentation were completed 
and open loop frequency responses and closed loop transient responses were 
run on the rudder system. Hydraulic reservoirs and high pressure filters 
were installed on the test stand, rudder and elevon torsion springs were cal- 
ibrated, and the installation of the aileron and elevator control system and 
control stick assembly, with the exception of the control cable fair-leads, 
and the artificial feel and automatic flight control elements, was completed 
for both dummy elevons. Mountings for the main landing gear and the speed 
brake air loading cylinders were also installed on the stand. Progress is 
pictured in Figures 19 thru 22. 


Low Pressure Pneumatic Test Stand 


The simulated cabin (pressure vessel) was completed and installed on 
the test stand bed, and the heat exchanger installation ducts were released 
from lofting. The present scheduled delivery date for the AiResearch Air 
Turbine Motor package is 30 July. Confirmation from vendors of all proto- 
type equipment for the test stand indicated that scheduled delivery dates will 
be met, and the test stand placed in operation early in August. 


Armament Displacement Test Stand 


Construction of this high pressure pneumatic test stand was started at 
Plant Il late in May. It will be a full-scale representation of the missile bay 
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section of the fuselage below W. L. 0.00 between Stations 217. 00 апа- 403. 80 
(Figure 2) and will be used to substantiate acceleration, velocity, snubbing 
and deflection characteristics ofthe pneumatic armament displacing gear and 
missile bay door actuators developed by the armament actuating studies. 
(See Armament and Mechanisms). р 


Convait Photo T-20275 
Figure 6. 457 Test Engine in Shaw-Estes Thrust Stand 


Gonvait Photo T-20274 
р و‎ | | 1 
Figure 7. J57 Test Engine in Thrust Stand, LH Fwd 3/4 View 
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Convair Photo F8-255 
Figure 8. J57 Engine Airplane Test Stand, Top LH Reàr 3/4 View 


Couvair Photo F8-245 
Figure 9. J57 Engine Airplane Test Stand, Bottom RH Front 3/4 View 
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. Convair Photo F8-256 


Convair Photo F8-252 
Figures 10 and 11. J57 Engine Airplane Test Stand, Маш Inlet Duct Assembly 
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Cónvair Photo Е8-254 


| 
| 
| 
Figure 12. J57 Engine Airplane Test Stand, Stainless Steel Fire Seal. 
Cooling Aspirator and Inlet Duct Screens in Background 
! 
| 


Convair Photo Е8-244 
Figure 13. J57 Engine Test Stand Oil Cooler and Other Accessories, 
Quick change Doors for Wing Fuel Tank Pressure Tests in Foreground 
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Convair Photo T-20246 
Figure 14, Test Set-up for Float-Pilot Operated Fuel Shut-off' Valve 
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Convair Photo T-20240 
Figure 15. 1/4-Scale Inlet Duct Model, J67 Engine, RH Fwd 3/4 General 
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ғ | Convair Photo T-20241 
Figure 16. 1/4-Scale Inlet Duct Model, 167 Engine, LH Fwd 3/4 Closeup 
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Сопуаіг Рһого Т-20243 
Figure 17. 467 Inlet Duct Model Showing Mouth, Plow, and Variable Ramp 


er ж 
ټس‎ — 
-- اس‎ — 
— 


: Convair Photo T-20242 
Figure 18. J67 Inlet Duct Model Showing Detail of Plow and Variable Ramp 
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| | Convair Photo T20260 
Figure 21. Controls Test Stand: Rudder Actuator and Linkage, Rear View 
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STATUS 


Body 


All fuseiage design crawings for the two prototype airplanes have been 
released to the Experimental Shop, ani fuselage assembly of ілесе airplanes 
is progressing rapidly іп two bucks as shown in Figures 23 thru 31. Fuselage 
4esign of the prouuction airplanes has been completely released except for the 
forward and aftter electronics conipartments, which are awaiting finalization 
of the interim electronics configurations to be installed іп these compartments. 
The fuselage section of the wing test article has been completeu, апа is ready 
for wing attachment, as illustrated in Figures 33 and 34. ` 


Wing and Tail 


All design of wing and tail components of the two prototype airplanes has 
been released to the Experimental Shop, and wing assemblies for these air- 
planes are progressing and shown in Figures 37and38. The wing test article 
is nearing completion as pictured in Figures 35and 36, and will be attached to the 
fuselage section early in June, for running of fatigue, fuel tightness, and 
Structural tests throughout the month. Tne first phase of an extensive test 
program of the F-102 integral fuel tank construction has been completed and 
results are available in a series of fifteen successive repórts prepared during 
the program. It is presently planne to present a summary of this Convair 
4evelopment as a feature of the next progress report. One of the test set-ups 
for the program is shown in Figure 39. 


ACTIVITY SINCE PREVIOUS REPORT 


DESIGN 
Improvea Vision Canopy 
Design modifications of the cockpit canopy were initiated in accordance 


witn decisions reached at the canopy change mock-up inspection in April, 
Figure 40. Engineering has reached the lay-out stage. 
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TESTS 
Fuel Tank Structural 
See STATUS, Wing and Tail above. 


бігауіог Rivets 


The Straylor Rivet evaluation tests have been extended to include further 
testing of fuel tank sealing methods. 


MOCK-UPS 


Hydraulic Tubing ànd Electric Harness Installation 


А full-scale metal mock-up of two sections of the fuselage is unuer con- 
Struction at Plant II for the purpose of routing the hydraulic tubing and electric 
narness from the schematic drawings of these systems. When the routing has 
been checked out in the mock-up perspective drawings ana photographs will be 
made from which production assembly and installation masters will be con- 
Structed. In addition, this mock-up will be used to check out equipment in- 
| stallation for these systems. Progress of the mock-up is show in Figure 41. 


CONFERENCES 


Main Wing Spar Forgings 


A number of conferences were held in May with representatives of Alcoa, 
Wyman-Gordon, Kaiser, and Harvey to discuss design of the final press forg- 
ings for the main wing spars, and preliminary drawings were furnished these 
vendors at that time. Decisions were reached upon which finalized drawings 
of these forgings are being produced, and the first forgings may be expected 
| in about a year, when the necessary machinery has been acquired by the 
vendors. These forgings will weigh approximately 175 pounds, ав contrasted 

with the 615-pound blocker-type die forgings now being furnished, капа the 
1500- pound billets from which the first 17 wing spars were machined. A view 
of one of the latter may be seen in Figure 42. 
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| Convair Photo Т20199 
| Figure 26, First ҮҒ-102 Fuselage Assembly, Bow View 
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Convair Photo T20194 
Figure 27. First YF-102 Fuselage Assembly, Stern View 
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Convait Photo T20247 
Figure 33, Fuselage Section, Wing Test Article, Top Fwd LH 3/4 View 
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Convair Photo T20245 


Figure 34. Fuselage Section, Wing Test Article, | RH 3/4 View 
. Showing Test Stand Attachment Spars 
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Convair Photo 8-5 


Figure 35. Wing and Fuel Tank Test Article, 
Top Fwd 3/4 View 
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Convair Photo F8-250 
Figure 36, Wing and Fuel Tank Test Article, Bottom Fwd 3/4 View 


, 


30 CONFIDENTIAL 
SECURITY !NFO RMATION 


--- < = a = = 


Convair Photo F8-267 
Figure 37. YF-102 Wing Assembly Bucks in Work, General View 
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Convair Photo F8-266 
Figure 38. First YF-102 Wing Assembly, Fwd Corner 
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Wing Tank Structural Test Set-up 


Figure 39. 
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Convair Photo 8-6 
Figure 41, Hydraulic Tubing and Electrical Harness Metal Mock-up 
| 
| 


Convair Photo Е8-245 


Figure 42. 1500-pound billet for Main Wing Spar 
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STATUS | 


Electrical 


Ап interim electrical power system has been approved for use with the 
interim electronics system (MG-3). This system utilizes a 200-amp 30-volt 
| generator as a source of direct current power and a 26-КУА 200/115-volt 
3-phase generator for alternating current power. Both of these units will be 
driven by the air turbine motor, as before. The battery and emergency d-c 
| power system remains unchangec, as Goes the 1 КУА 3-phase emergency 
alternator and Ше emergency a-c system. 


| Changes in the cockpit lighting requested by the mock-up board are being 
completed and will be incorporated in the first production airplane. № in- 
| terior lighting is to be provided in the prototype airplanes. 


The schematic wiring diagrams are approximately 95% released. Approxi- 
| mately 85% of the circuit diagrams have been prereleased to the shop. Mechan- 
ical installations are being released according to schedule, and all of the major 
| | components of the electrical systems for the prototype airplanes have been 
ordered. Some samples from stock received to date are shown in Figures 43 
and 44. 


Electronics 


Installation of the communication and navigation components in the after 
electronics rack is in the final design stage. Engineering of the nose radome 
and boom attachment has been completed and orders for ten preproduction 
radomes for electronic and structural evaluation have been placed with Zenith. 
Plastics Company. Development of the following antennas has.been completed 

and contracts are being processed for preproduction quantities for evaluation: 

1. UHF Command Set (AN/ARC-34) 


Omni- Range Receiver (AN/ARN-14) 


2 
| 3. Navigation DME (AN/ARN-21) 
4. Ground-Air IFF (AN/APX-6) 
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Convair Photo Е8-270 


Figures 43 and 44, Sample Electrical and Hydraulic System Parts from 
Y F-102 Stock Room. 
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DESCRIPTION 


Control System 


А memorandum report entitled A General Description óf the Control 
System for the F-102 Airplane has been prepared which describes in general 
terms at some length the configuration of the F-102 control system. It elab- 
orates the much more general description presented here in the previous pro- 
gress report and may serve as an introduction to an understanding of the re- 
visions of the system necessitated by the interim electronics and other changes 
ordered, until a more detailed description can be issued to replace ZU-8-005 
dated 14 November 1952. The memorandum report is available as number 
DC-8-120, dated 27 May 1953. 


STATUS 


Furnishings 


Design has been completed and all drawings released to the shops. 


Controls 


Design has been completed and drawings released fcr all of the systems 
comprising the Control Group. Installation of all components of the Controls 
Test Stand necessary to begin the closed loop testing of the elevon control 
system from the cockpit has been completed. Operation tests, analysis, and 
stabilizatim studies on Ше stand are continuing, as illustrated in Figures 45 
thru 48. š 
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ACTIVITY SINCE PREVIOUS REPORT 


DESIGN 
Pilot Assist System 


Convair has been requested by the U. S. Air Force to develop a pilot assist 
type autopilot for the interim airplanes that will not have a Hughes Control 
System Tie In. The minimum requirements for this system were established 
by joint agreement between the U. S. Air Force, Hughes and Convair repre- 
sentatives. The primary function of this system is to maintain the airplane 
attitude during the search phase while the pilot is attempting to lock the radar 
on the target. 


Minneapolis Honeywell has been asked to propose a system that will be 
compatible with their present damper system and using a vertical gyro and 
would be acceptable to Hughes for use in the MG-3 fire control system. Com- 
puter studies are underway to determine system parameters. 


Pitch and Yaw Control 


Conferences with Minneapolis Honeywell and Hughes Aircraft were held 
to discuss changes necessary to bring CVAC Specification 8-04301, Pitch and 
Yaw Damper (Flight Control Subsystem), into agreement with system require- 
ments at the present time. A revised specification was prepared and will be 
released soon. Liaison with Minneapolis Honeywell was conducted to coordin- 
ate system wiring for the breadboard model and the first three engineering 
models of the damper and coordinator. 


ANALYSIS 
Rudder Control System 


Computer studies are underway to determine the exact schedule of para- 
meter changing required to keep the turn coordinator operating satisfactorly 
at all flight conditions. The function of the turn coordinator is to keep the 
sideslip angle small during the fire control mode and eliminate adverse yaw 
during the landing mode. It was agreed with Minneapolis Honeywell, who will 
build the unit, that the first airplane will not have automatic Scheduling of 
parameters but provision will be niade for manual adjustment from the cockpit. 
The method of analysis for this system was presented in CVAC Memorandum 


DC-8-123: Method of Analysis For Control Servo-System to Obtain Coordinated 
Maneuvers for the F-102 Airplane. | 
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Convair Photo T20265 


Figure 45. Controls Test Stand, General View Looking Aft from Abreast of Cockpit 
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Convair Photo Е8-273 


Figure 46. Controls Test Stand, General View of Rudder Fixture, 
RH Elevon Fixture in Foreground. 


CONFIDENTIAL 


40 
SECURITY INFORMATION 


CONFIDENTIA 


—— -—ÀÀ— MÀ om . 


—— же Ü— سرت سه‎ ee لپ‎ 


чәчеа машилааш Jo ден 9407] pue 3191209. puejg 1591, 51023000. “Lp эха я 


€9ZOZL озочд سم درد‎ 


DALAG 1 MVA imi 


«мді WT EIS И 1 سي‎ 
1 
== 
• و ہس‎ 
„ЄТ 
— 


سید 


UN Im ar لب‎ 110 


‘ты € 


mim Tee am "d ™ 
7% | 


шламы ақа 
везао бича موس‎ 


E | E | wv 
` . 
8 мы... • Е 


PA 25%‏ ند 


CONFIDENTIAL 


SECURITY INFORMATION 


CONFIDENTIAL 


“ЧОЦЕТТЕДЕІ лехи потету 
552021 оюча 4164003 


- 2011۸3135 'puejg 3591 810003 


ВР опат 


CONFIDENTIAL 
SECURITY INFORMATION 


l1.‏ — 4 — — س يمس 


42 


CONFIDENTIAL 


WS 
Да Агтатеп! 

AM — > 
"m 


STATUS 


Armament 


The report of the 2. 72-inch FFAR ground firing test program conducted 
at NOTS, Inyokern, from December to March has been published and will be 
forwarded to AMC-WADC early in June. A view of the test, setup used at 
Inyokern is shown in Figure 49. Engineering of the test firing equipment for 
the supersonic sled test firing of the missiles is suspended pending receipt of 
a contract change notice. 


Mechanisms 


Engineering has been completed and drawings released.for all of the 
YF-102 mechanisms assigned to the Mechanisms Group. Design of the after 
electronics rack elevator and door lock for the F-102A airplanes is suspended 
pending finalization of the after electronics package configuration. 


ACTIVITY SINCE PREVIOUS REPORT 


TESTS 
Canopy Remover 


А load simulating the mass of the cockpit canopy was fired several times 
from a test stand consisting of a single canopy remover and the canopy hinge 
arrangement. The canopy mass was adequately accelerated by the single 
remover cartridge and the hinge pins sheared at the correct point to assure 
the canopy's clearing the tail fin in flight. The tests were witnessed by a гер- 
resentative of Frankfort Arsenal. 


Ejection Seat Rails 


The ejection seat rails passed the required static tests at the plant of the 
seat vendor, Weber Aircraft Company of Los Angeles. 
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ANALYSIS 


i 
| 
| 
Armament Actuating Studies | | 
| 
Results of the armament actuating studies reported in the previous pro- | 
gress report have been analyzed and reduced to a memorandum specifying 

the maximum normal and longitudinal accelerations that the missile may 

expect to encounter during the extension or retraction cyclés. The memo- 

randum will also list the maximum velocities of the missilé package when it 

reaches the fully extended or fully retracted positions, and the proper actu- 

ator and snubber forces necessary to ensure compliance with both structural 


and time requirements. 
Operations Analysis 


A report on the effectiveness of the F-102A airplane armed with 2. 75- 
inch rockets was submitted to WADC. Analyses are now underway to deter- 
mine the effectiveness of the 7-67 powered 7-102۸ interceptor armed with 
large, fragmenting warhead rockets and large, rod warhead rockets. Other 
analyses of the 7-57 powered F-102A interceptor with the Hughes MG-3 fire 
control system firing 2. 75-inch rockets and Model D Falcon missiles аге in 
progress. 


| 


---- w—— 


Taken 12-11-52 NOTS Inyokern Photo 55213 
Figure 49. 7-102 FFAR Ground-Firing Test Stand, NOTS, Inyokern. 
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STATUS AND ACTIVITY SINCE PREVIOUS REPORT 


Elastic Analysis 


The effect of structural deformation on the aerodynamic coefficients has 
been determined and is reported in ZU-8-007, Aeroelastic Effects on Aero- 
dynamic Coefficients. 


Flutter Investigation 


Design parameters for the rocket flutter models are being established. 


The status of the work done to date is given in CVAC Memorandum DF-8-108, 
F-102 Rocket Flutter Models. 


Symmetric vibration modes of the wing-elevon-fuselage-rigid-fin are 
being computed on the SWAC (Standards Western Automatic Computer) in ac- 
cordance with CVAC Memorandum DF-8-105, Symmetric Inverse Influence 
Coefficients and Mass Data for F-102 Airplane. Completion of this work is 
expected by 22 June 1953. 


G- Limiter 


A specification has been prepared for a device that will sense the ap- 
proach of a excessively large load factor during automatic flight modes and 
shut off the automatic equipment before the airplane is exposed to structural 
damage. The specification will soon be released to vendors for bids. 


Handling Characteristics Studies 


А survey of cabling requirements and intercommunication facilities 
necessary between the F-102 control test stand and the Analog Computer has 
been completed. These facilities are expected to be available within a month. 
The objective of the survey is to equip the controls test stand with a set of 
flight instruments modified to take signals from the electronic analog сот- 
puter. The airplane dynamics would then be simulated on the computer and 
the outputs displayed on the instruments at the test stand. Тһе resulting 
"flight simulator" will be used to study handling characteristics during critical 
periods such as the attack phase or landing. 


CONFIDENTIAL 45 
SECURITY INFORMATION 


+ CONFIDENTIAL 


PARD Rocket Model ` 5 


The 1/5 scale PARD rocket model, to evaluate minimum drag from Mach 
0.8 to 1.5, was shipped to NACA at Langley Field on April 28th. A shop 
view of the model in work is shown in Figure 50. 


External Tank Studies 


Aerodynamic studies of incorporation of external tanks, оп the Ғ-102 are 
continuing. 


Wing Modification Studies 


Considerable low speed testing in the Convair 8' x 12' tunnel has been 
conducted. on various wing camber and warped tip configurations. The more 
promising camber and tip configurations are being evaluated in the NACA 8' 
dia. transonic wind tunnel during the period beginning 21 May. Тһе test Mach 
range is 0.6 to 1.13. Preliminary results to date indicate considerable im- 
provement in drag-due-to-lift at transonic Mach numbers at the test Reynolds 
number of 4 x 109 based on MAC (or 7,000 based on MAC leading edge radius) 
by the use of leading edge camber. Some drag penalty at zero lift is indicated; 
however, above a lift coefficient of 0.1 à net gain in total drag is realized. 
Performance evaluation of the F-102 incorporating a cambered wing with 
warped tips is now being made. Several views of the 1/10-scale low speed | 
wind tunnel model in the Convair 8' x 12' tunnel are shown in Figures 51 thru 53, 


Performance Report 


А performance report, substantiating the Standard Aircraft Character- 
istics Charts which were issued in February 1953, will be issued in the very 
near future. 
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STATUS 


The method of measurement and the basic instrumentation required for 
determining flight loads in tlie second production airplane, Е-102А Serial 
93-1780, has been worked out in cooperation with the Convair Engineering 
Dynamics Groups. An airborne magnetic tape recorder for recording these 
data has been ordered for test and evaluation in the second prototype airplane, 
YF-102 Serial 52-7995. The types and preliminary designs of the power 
plant flight thrust instrumentation and the hydraulic wing vibrator system for 
determination of flutter characteristics have been established. Specifications 
for Phase IV performance, stability, and control instrumentation have been 
received from AFFTC, Edwards Air Force Base, and a proposed schedule 
for the submission of remaining flight test instrumentation specifications by 
flight test agencies other than Convair has been compiled and delivered to 
the Joint Project Offices. Тһе proposed pilot training and proficiency main- 
tainence program has been completed and forwarded to WADC. 


ACTIVITY SINCE PREVIOUS REPORT. 


Instrumentation 


A tentative list of flight test instrumentation for the first F-102A air- 
plane was prepared to meet the requirements of both Convair and Hughes 
Aircraft Company in testing dynamic response and control, system tie-in 
operation. The requirements are being revised as more of the details of 
the auxiliary electronic equipment become known. 


Instrumentation requirements for the assist auto-pilot tests, and tests 
using the programmer, were prepared and will be published in the form of a 
memorandum. “ 


Some difficulty has been encountered in procuring such critical items as 
telemeter components and steps are being taken to expedite the procurement 
of these items. š 
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Flight Test Programmer 


Circuit requirements for the programmer were completed and coordi- 
nated with Minneapolis Honeywell Company. Тһе breadboard unit for use on 
the controls test stand was completed except for a few purchase parts, and 
material was ordered for the first flight unit. Orders for completion of a 
total of five units, including breadboard and spare, are being placed. 


Included in the programmer task is a parallel manual system which will 
make provision for applying electrical inputs to the automatic control systems 
at the pilot's option. The amplitude and duration of the signals and the chàn- 
nels to which they аге applied can be selected by the pilots. The programmer 
introduces automatically a predetermined sequence of signals to each channel. 


Armament Tests 


Studies and conferences have been conducted with Hughes Aircraft Com- 
pany to determine the methods and the instrumentation required for testing 
the armament in flight. 


Tests by WADC 


А visit was made to WADC to determine the scope of testing and the ге- 
quired instrumentation for the airplanes assigned to the WADC laboratories 
for flight testing. Procurement of facilities and equipment for the use of 
flight test agencies at Edwards Air Force Base is in progress. 


Data Reduction Equipment 


Design and procurement of the data reduction equipment required, in- 
cluding equipment for automatic data reduction, is underway and several 
field trips to vendors of such equipment have been made. 
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FACILITIES 
Proposed plant and field operation areas remain as reported and illus- 
Lrated in the previous progress report, ZR-8-018 of 1 April 1953. 
i Progress of the conversion of plant areas to manufacturing use is des- 
cribed below and illustrated by accompanying progress photographs, Figures 


54 through 60 


Condemnation proceedings are still in progress for USAF acquisition of 
the remaining facilities at Plant II. A decision is expected momentarily. 


EQUIPMENT 


Anodic Department 


Anodi. Department is complete and in operation. F- 102 parts are now 
being proc’ ;sed through this Department. 


Paint Рераг теле 


Installation of the equipment in the Paint Department is approximately 
70% complete. Difficulty in obtaining the Paint Circulating System has 
caused a slight delay. This Department should be in complete operation 
within 60 days. Prodüction is in process on equipment now installed. 


Spot Weld Department. 
Temporary arrangements have been made in Building 2, of Plant II and the 


Spot Weld Department is now in limited operation until such à time as Build- 
ing 1 becomes available. 
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Plating Department 


The curbings and drainage systems are now being installed by the con- 
tractor, scheduled for completion within three months. 


Heat Treat Department 


The installation of the Knapp- Lee aluminum heat treat furnace is com- 
plete and is awaiting certification by CVAC Industrial Engineering. When 
certified, the Department will be in limited operation. 100% completion of 
the Department is expected within 30 days. See Figure 54, 


Welding Department 


All available welding equipment has been installed. Cleaning tanks are 
being fabricated on the job and are 60% complete. Booths and manifold 
systems drawings are complete and will be released for fabrication on 12 
June, 


Machine Shop 


The machine shop is now 70% complete and in operation as pictured in 
Figure 55. Additional equipment is being installed as received. Additional 
large Farnum mill equipment is now being installed. 


Sheet Metal Department 


Sheet Metal Department is 75% complete and in operation. Space has 
been alloted for the additional equipment and it will be installed as received. 
Three views of the Department are shown in Figures 56, 57 and 58. 


Tool Room 


The Tool Room is 70% complete and all available equipment is in opera- 
tion. Several items remain critical and an Air Force expedite has been re- 
quested. See Figure 59. 


Forming Department 


Drop hammers and hydro-presses for this Department-are in storage 
pending acquisition of the remaining facilities at Plant П. Detail parts are 
being fabricated by Plant I facilities and subcontractors. 
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MATERIALS 


Forgings 


Present specifications of the F-102 airplane require the use of 169 forg- 
ings; 167 of these are finalized drawings and the balance are in design stage. 
Fifty-five forgings have been received to date, Sufficient billet stock is on 
hand as alternate manufacturing procedure in case of vendor holdup. Some 
samples of forgings and castings from stock received to date are shown in 
Figure 61. 


Castings 


Present specifications require the use of approximately 207 casting re- 
leases; 197 of these items are finalized drawings; 89 have been received to 
date and the balance are in various stages of design. 


Extrusions 

Present specifications require the use of approximately 304 different 
types of extrusions. 101 of these are now on hand and an additional 105 are 
Scheduled for a hog-out program. Тһе closed angle and unusual shape of 
many of these extrusions necessitate longer vendor manufacturing time. 


Porous Sintered Stainless Steel 


All tests to date have been satisfactory and sufficient sheet stock is now 
on hand for the first production airplane. 


Titanium Stock 

This material has become a critical item. Of the total, shipments received 
to date, only a small percentage are formable. Аз specifications require that 
over 90% of all the titanium used on the F-102 be of formable stock, a serious 
shortage has developed. The Air Force is expediting this item. 
С. Е.А.Е. Items 

А new Form 610 has been prepared in anticipation of a formal request by 


the Air Material Command, Proposed delivery dates conform to schedule 
item start dates. 


PLANNING and TOOLING 


: Planning on the Е-102А is 70% complete with respect to original design 
| and 92% complete structure-wise. 
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The major portion of the detail tools for the first production items have 
been completed. The first assembly fixture is 100% complete and in use, as 
illustrated in Figure 60. 


The Fort Worth Division has started to supply detail and sub-assembly 
tools and it is anticipated а large volume will be forthcoming within 30 days. 


SUBCONTRACTING 


Subcontracting of both the rough and the final machining of the large wing 
spar forgings is in effect and first deliveries are expected within ten days, on 
schedule. 


The Fort Worth Division has been designated as a subcontractor for the 
vertical fin and production is well underway. The subcontracted assemblies 
proposed for a carry-on program were illustrated in the previous progress 
report. They represent 24. 8% of the total task. 


PRODUCTION 


The Pilot's Compartment, the first major component, is now in produc- 
боп as shown in Figures and . This item is being used to proof out 
detail and sub-assembly tools. By this procedure, which iS a comparatively 
new approach in the aircraft industry, all production problems will be re- 
solved and corrected now. А smoother flow of production should be exper- 
ienced on the subsequent airplanes as a result. Considerable advance ex- 
perience in the production of the 7-1024 airplane has been gained by produc- 
ing the test articles and the metal mock-up described in préceeding sections 
of this report and illustrated in Figures 


CONFIDENTIAL 


96 
SECURITY INFORMATION 


CONFIDENTIAL 


== ON VAIR 


| Convair Photo М17716 
Figure 54, Heat Treat Department in Operation, Plant II, 


Convair Photo M17713 
Figure 55. Machine Shop in Operation, Plant II. . 
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Convair Photo Е8-274 
Figure 56. Sheet Metal Shop in Operation, Plant II. 10800-ton Verson 
Hydropress in Foreground. 


ж 


| | Convair Photo Е8-277 
| Figure 57, Sheet Metal Shop in Operation, Plant II. Farnum Roll Former 
: and 2500-1008 Verson Hydropress in Foreground. 
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А | Convait Photo F8-258 
Figure 61, Sample Forgings and Castings from F-102 Stock, Plant II. 
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Foreword 


This report describes and illustrates the status 
aS of 31 August 1953, and Ше progress for the month 
of August, 1953, of the U.S. Air Force Models Y F-102, 
F-102A, and TF- 102 airplanes currently being designed 
and produced by Consolidated Vultee Aircraft Corpora- 
tion (CVAC), San Diego Division, under contract num- 
ber AF33(600)5942. The report is issued in compliance 
with paragraph F-10 of USAF Specification R- 1800- E 
which states in part "Тһе contractor shall, from time | (О 
to time and whenever so requested furnish the contract- i 
ing officer orto such person аз Ве may designate, state- 
ments and reports on the progress of the performance 
of the work and full information on АП factors relating 
to deliveries or performance, " 
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The No. 1 prototype airplane assembly is progressing ав scheduled and, 
as the pictures show, has been mated and removed from the buck. See fig- | 
ures 13, 14, and 15. АП components including missile bay doors, elevons 
and rudder, dive brakes, canopy etc. also аге on schedule and are: being | 
fitted for final operation check. Electrical installations and tubing are being 
installed and it is evident that the proofing in the second prototype has been 
a distinct help in meeting schedule. The landing gear drop tests have started 
in the vendor's plant and the landing gear for the airplane has been received 
and is being fitted. The first airplane scheduled flight remains October and 
shipment of the airplane to Edwards Air Force Base is scheduled during the 
week of 5 October. 


Proof loading of the bucks and major tools іп the Production Factory, 
Plant II, is proceeding and one fuselage cockpit section structure assembly 
has been completed. Proofing of the wing buck and assembly fixtures is 
currently being accomplished. This is described in more detail in the Manu- 
facturing Section of this report. 


The 7-57 engine to be flown in the first prototype airplane is that prev- 
iously assigned to Convair as a test stand engine. Air Force approval to fly 
with this engine has been received and the engine is undergoing changes in 
the fuel control, fuel transfer valve, electrical harnesses and miscellaneous 
tubing under the guidance of Pratt & Whitney representatives. The Pratt & 
Whitney representative also has added a P-7 type nose gear box to provide 
drives for the interim system electrical generator and alternator as well as 
a drive for the hydraulic pump which will serve the hydraulic shakers in- 
stalled for in-flight flutter testing. Allthe changes except the addition of the 
new fuel control will bé accomplished by 10 September 1953 and the fuel con- 
trol will be available and installed prior to 10 October as presently scheduled. 
Prior to these modifications the test engine had served to prove the installa- 
tion is satisfactory from a cooling standpoint and these tests were confined 
to approximately 2 1/2 hours running since it was desired to keep the engine 
useable for flight purposes. 


Design studies for the J-67 prototype installation are in progress and 
these developments are described in more detail in an ensuing paragraph 
which describes the fuselage body shape change under consideration. 
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Operation of the hydraulic power flight controls system test stand has 
progressed to the point where the system is considered acceptable for flight. 
Further testing is involved in the evaluation of the pitch and yaw damping 
system which, incidentally, will not be installed for early flights of the air- 
plane. Final ground evaluation of tlie controls system will be accomplished 
in the airplane prior to flight. Installation and check-out of other hydraulic 
powered units on the stand is progressing as described in the Hydraulics and 
Pneumatics section of this report. 


The first air turbine motor has been received from AiResearch Company 
and tests of the low pressure pneumatic system have been progressing as 
shown in the Hydraulics and Pneumatics section. The gas turbine compressor 
(Palouste) has been used to provide heated high pressure air for air turbine 
motor operation. Because of the development testing and evaluation remain- 
ing for the ATM and reiated system, the first prototype will be flown without 
the ATM. The ATM will be installed during the test program. 


Construction of the High Pressure Pneumatic System (and Armament 
Actuating Mechanism) Test Stand is progressing at Plant II with completion 
scheduled for 1 November 1953. Dummy missiles and launchers essential 
for this test have not yet been received but a deadline of 1 November has been 
established with both Hughes Aircraft and the Joint Project Office. 


The Loading Cycling Test of the full scale production section of Wing and 
Fuselage including a complete No. 2 integral fuel tank was cycled with interi- 
or tank pressure of 4 to 5 pounds per square inch at a rate of 1 cycle per 
minute through 13, 700 cycles at 2/3 limit load at which time the test was dis- 
continued due to an attachment failure. No structural leaks occurred. High 
rate cycling at a lower load is in process. Tests are being run cycling the 
tank at 600 cycles per minute with the tank maintained at -70°F. This is the 
most severe test on adhesive materials. Ав of this writing approximately 
17,000 cycles have been applied to the tank with no fuel leaks indicated. Tests 
are continuing. 


The Test Sled for firing of missiles on the High Speed Track at NOTS, 
Inyokern, will be completed by 15 October. Dummy missiles for this test 
also have been completed and the critical item now affecting the accomplish- 
ment of these tests is approval of the SNORT Rail at Inyokern: If the SNORT 
Rail is not available by 15 October 1953 then the scheduled Sled Tests will 
be delayed accordingly. See figures 36 through 40. 


Data required for the operational analysis of the kill probabilities of the 
F-102 interceptor with the J-57 engine and the MG-3 Fire Control System 
against a non-maneuvering bomber have been received. These data indicate 
that the kill probabilities will be essentially the same against this type of 
target as those given in Convair Report ZO-8-002. The report is expected 
to be finalized for distribution early in October. 
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DIMENSIONS 


STATIC GROUND LINE 


ПЕЕ + —— a 


24 x 55 TYPE УП TIRE 


WEIGHTS 30488 TYPE УП 9 


SPEC CURRENT 

Full load gross wt 26,404 tb 28,110 lb 

Weight empty 17,954 Ib 19,527 tb 

Useful load 8,450 Ib 8,583 |b 

Alternate gross wt 

{тынуу > 29,162 Ib 30,735 Њ ELEVONS 

о" esau ен 11,208 ІҺ Area total 67.12 sq ft 

Deflection 25 deg UP 
WING LOADING 39,9 ІҢ/за ft 42.5 |Б/ за ft 10 deg DOWN 
THRUST LOADING 1.78 Ib/lb thrust VERTICAL TAIL 
(take-off) 
ENGINE MODEL P. & W. J57-P-11 Area 68.33 за ft 
DESIGNATION (14,800 Ib thrust) Aspect ratio 1.10 
Airfoil NACA 0004-65(Mod) 
WING | 
RUDDER 
Área 661.5 sq ft 
Азрос! rotio 2.2 Área ٢ ft 
+- 

Airfoil МАСА 0004-65(Med) Deflection = 25 deg 

deg MANUFACTURER'S‏ 0 نیہ 

Incidence 0 deg MODEL NUMBER Моде! 8 


Figure 2. Dimensions and Data, F-102 Airplane 
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With the completion of the first PARD model test as well as more com- 
plete data from tunnel tests initiated in the interests of drag reduction, it 
became apparent that the present fuselage configuration drag could be ге - 
duced appreciably by incorporating a "Waisted'" Body idealized from the 
"Area-Rule Concept". Studies of such а fuselage change have been under 
way since the conferences of last March and the aforementioned wind tunnel 
tests have established an improved configuration involving an approximately 
7-foot extension of the rear end of the fuselage with a corresponding move- 
ment of the vertical tail, and an approximately 39-inch aft movement of the 
wing to maintain balance. The performance gains with the J-57 engine in 
the transonic speed range and in high speed at altitude are sufficient to war- 
rant serious consideration of a change in the F-102 configuration as early 
in the production program as is feasible. Since this change would have ap- 
preciable effect upon the Flight Test Program as well as upon the Production 
Schedule if the change were incorporated, this entire subject will be reviewed 
with all affected Air Force agencies in an effort to obtain a decision as to 
whether the change should be made at this time. It is anticipated that this 
change, despite its possible effect on production rate in the early months of 
its incorporation, will not have any adverse effect on the present concept of 
tactial operating groups in early 1956. Although these changes appear on the 
surface to be comparatively major in view of the configuration differences 
involved, it has been established that development of the Fire Control System 
as well as other functional systems of the airplane will not be jeopardized 
since the performance and aerodynamic characteristics of the two configura- 
tions are sufficiently similar as to be defined as within the range of "Screw 
Driver Adjustments". Ав discussions on this suggested change develop it is 
expected that features of this program such as effect on schedule, effect on 
test programs and etc. will be resolved to the satisfaction of all concerned. 


Developments on the TF-102 version of the airplane include the decision 
to have Convair's Fort Worth Division develop the design and mockup for that 
portion of the F102 which is changed to accomplish the trainer version. De- 
sign activity has progressed at Fort Worth Division to the point where a mock- 
up schedule has been tentatively established as early January 1954. A pre- 
viously estimated mockup date of December 1953 was of necessity postponed 
pending decision regarding the fuselage shape changes described in the pre- 
vious paragraph. These changes would of necessity apply also to TF-102 
since that portion of the airplane rearward of approximately the center of the 
missile bày is to remain common to both the F-102 and TF-102 types. 
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Structure Perspective Drawing 


Figure 4. 
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STATUS 


The test stand engine was removed from the test stand in preparation of 
completion of flight instrumentation, installation of Pratt and Whitney modi- 
fications, build-up of Convair installed equipment, and a fit check in the air- 
plane. See figure 6. It has been recommended that the engine be reinstalled 
in the test stand one week prior to receipt of the new fuel control in order to 
complete the final test of the Pratt and Whitney changes. 


TESTS 


Fuel System 


All tests scheduled for fuel system components for the No. 1 airplane. 
have been completed and the components released for installation. 


All tests scheduled for fuel system components for the full-scale mock- 
up at Thompson Laboratories, Inglewood, Calif., have been completed. 
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Hydraulic Test Stand 
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Figure 7. 
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Hydraulics 
& Pneumatics 


STATUS 


Hydraulics 


In addition to the actual airplane control surfaces, the nose and main 
landing gear have been completely installed on the Hydraulic Power Flight 
Controls Test Stand and have been operated. The nose landing gear and 
well door installation is shown in figure 7. The landing gear wheel brakes 
have also been installed and tested. The pitch and yaw damping system is 
completely installed and system check-out in progress. Open and closed 
loop testing of the elevon control system is being continued to insure a stable 
system. 


Pneumatics 


The air turbine motor for the Low Pressure Pneumatic System Test 
was received and installed in the test stand. The system, complete as far 
as the air turbine outlet, see figures 8, 9, and 10, was subjected to typical 
operating pressures and electrical loads. Photographs were taken of the 
test instrument panels during each condition, Although analysis of the test 
photographs is still in progress, it appears that this portion of the system 
functions properly from the standpoint of airplane safety. Tests were re- 
sumed after installation of the remainder of the system. These tests are 
scheduled for completion the early part of September. 
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Low Pressure Pneumatic System Test Showing GTC Unit in 
Foreground, Bleed Ducts, and Electric Load Panel (center). 
Photo F8-617 taken 8-21-53 


Figure 9, 
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№: Wing & Tail 


STATUS AND ACTIVITY SINCE LAST REPORT 


Body 


The windshield, canopy and fuselage section test article have been com- 
pleted and are ready for assembly prior to pressure loading to destruction. 
See figures 11 and 12. The assembly will be first tested as a tank (Condition 
I) to limit load, 7.35 psig, and then to limit load in the bursting condition 
(Condition Ш), which is a combination of an internal pressure of 6. 33 psig 
limit and aerodynamic external tension loads which total approximately 9100 
pounds. Jig work is also being set up to test the assembly in the crushing 
condition (Condition II). 


Wing and Tail 


The leading edges and elevons have been installed on the No. 1 airplane, 
as have the rudder and tail tip. Assembly of the wings for the No. 2 airplane 
is nearing completion and the wings are scheduled for removal from the bucks 
early in September. See figures 13 through 17. 


The Fatigue and Fuel Tightness test for Test Tank No. 2 were continued, 
The original test program for 10, 000 cycles at 0.66 limit flight load was 
completed satisfactorily. See figures 18, 19, and 20. The extension of this 
test to 15, 000 cycles resulted in a fatigue failure on the lower lug at spar No. 
3 at 13, 700 cycles. | 


Repairs were made in order that tests could be run simulating а rough 
ground taxi condition at -65 degrees F. This test is in progress. 
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Figure 11, Test Article Windshield and Fuselage Section, Photo F8-618 O 
taken 8-21-53 


Figure 12. Test Article Canopy. Photo F8-619 taken 8-21-53 
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Photo F8-628 
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taken 8-24-53 


Figure 14, Nos. 1 and 2 УЕ-102 Assembly, RH Fwd 3/4 V 
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Figure 15. No. 1 YF-102 Assembly, LH Fwd 3/4 View. Photo Е8-629 taken 
8-24-53 
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Figure 16. No. 2 YF-102 Assembly, 3/4 View Aft. Photo F8-630 taken 8-24-53 
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Figure 19. Fatigue and Fuel-Tightness Test, Tank No. 2. Photo T 20896 
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STATUS AND ACTIVITY SINCE LAST REPORT 


Armament Actuating Studies 


Memorandum DA-8-186 "Method of Revising F-102 Armament Displace- 
ment Cylinder to Succeed in Meeting Operating Requirements" has been re- 
leased. Further studies are being made using revised design data. This 
study is in the nature of a refinement to the original study. 


Flutter Investigation 


Revised drawings of the 1/9 scale-elevon model have been submitted to 
МАСА PARD and have been approved with minor modifications, It is now 
estimated that the first model will be completed the latter part of October, 
1953, 


The first phase of the flutter investigation has been completed. Addi- 
tional calculations are to be made on the first phase as a result of suggestions 
from WADC. The second phase, that considering the fin, will start after the 
modes and frequencies of vibration have been determined by NBS Los Angeles 
on the SWAC. Тһе calculation on the SWAC was started the third week in 
August and will be completed about the 15th of September. The inverse in- 
fluence coefficient matrix for the wing will be inverted immediately after the 
fin calculation is completed. The fin flutter investigation will probably be 
completed by the first week in October, 1953. 


Pitch ànd Yaw Control System 


The breadboard pitch and yaw damper system has been installed on the 
controls test stand and testing is in progress on the rudder channel, 


Àn analytical study is in progress to determine the frequency response 
characteristics of the airplane with damper in the pitch mode when the dy- 
namics of the system components are considered. 
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Pilot Assist System 


The pilot assist system specification 8-06350 has been completed. See 
figure 21. 


Elevon Power Control System Analysis 


А memorandum presenting the results of the analog computer studies on 
the Model 8 elevon control system has been prepared and will be released 
soon. This analysis includes the major non-linearities of the system and 
determines the effect of changing the system parameters. on the system sta- 
bility. Correlation between the theoretical and test stand results is indicated 
where data is available. 


Figure 21. Pilot Assist System Installation - Hydraulic Power 
Flight Controls Test Stand. Photo F8-611 taken 
2-209 CONFIDENTIAL 
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ACTIVITY SINCE LAST REPORT 


MG-3 and Communications and Navigation Systems 


Ап Air Force inspection of the MG-3 fire control equipment and standard 
communication and navigation equipment installation in the F-102A mock-up 
airplane was held at Convair, San Diego, 25 through 27 August. Atthis meet- 
ing the areas of interest were: 


А. 


С 


D. 


B. 


The installation of equipment in the nose forward of the 


cockpit. 


Cockpit console panels and controls. 


Communication, navigation, and landing equipment (CN&L) 
in the electronic rack aft of the cockpit. 


The missile auxiliaries installation in the armament bay 
and surrounding areas. 


The CN&L equipment in the aft rack is installed independent of the MG-3 


functions. 


for this installation. 


lowing: 


AN/ARC-34 
AN/ARA-25 
AN/ARN-12 
AN/ARN-18 
AN/ARN-14 
AN/ARN-21 
AN/APX-6 

AN/AIC- 10 


No modifications to any of the standard servite items are made 


The particular equipment in this category are the fol- 


- UHF Comm. REC/TRANS 
- UHF Direction F index 

- Marker Beacon 

- Glide Slope 

- QOmni-Range Localizer 

- DME (Space Provisions) 
- Ground-to-Air IFF 

- Interphone 


The principal areas of MG-3 installations are in the nose and armament 
bays of the airplane. See figures 22, 23, and 24. 
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Figure 24. Interior View of Cockpit - MG-3 Installation. Photo F8-8063 taken 


8-20-53 
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РОМЕН PLANT, HYDRAULICS, AND PNEUMATICS (YTF-102) 
Pneumatics 


The design of the low-pressure pneumatic system will be similar to the 
system used on the F-102A. The bleed air duct installation will be identical 
and the ATM and heat exchanger installation will also be identical except for 
attaching brackets, AiResearch Manufacturing Company is the vendor for the 
ATM and heat exchanger. Identical vendor's parts of the F-102A low pres- 
sure pneumatic system will be used wherever possible. 


Ç Layouts of the YTF-102 low-pressure pneumatic system are now in work. 
| Mock-up drawings of some vendor's parts and of some parts common to the 
F-102A have been completed, 


BODY, WING, AND TAIL (YTF-102) 


Body 


Engineering effort to date has been expended principally on structural 
layouts and mock-up design. Layouts presently in work include those of the 
fuselage structure from Station 70 to Station 122 composing the removable 
nose section, and the fuselage structure between Stations 122 and 310. 


It was indicated from the layout of the removable nose section that some 
compromise would be necessary in the windshield-fuselage intersection in 
order to remove the nose section in a forward direction. Forwanj removal 
of this item is considered desirable in maintaining similarity between the 
fighter and trainer airplanes. The necessary change was acco:nplished by 
raising the lower pressure shelf of the windshield along with the glass trim 
line, which allows the 15 degree down vision to be held at the center of the 
pilot's eye but reduces the angle somewhat at the centerline of the airplane. 
This configuration will be followed in the mock-up design. 
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Drawings have been completed for mock-up construction of the nose 
radome, nose radar doors, windshield, missile bay beams, and missile 
bay horizontal panels. In addition, preliminary structural drawings of the 
areas from Station 70 to Station 122, and Station 122 to Station 310, have 
been issued so that the manufacture of construction tools can be started. 


Mock-up drawings of the canopy, refrigerator doors, missile bay doors, 
and the fuselage structural assemblies are currently in work. 


ELECTRICAL AND ELECTRONICS (YTF-102) 
Electrical 


Drawings for approximately 40 mock-up parts simulating the component 
parts of the YTF-102 electrical system have been completed. These parts 
include the majority of the units to be installed in the nose wheel well and the 
control panels for installation in the cockpit. 


А layout of the nose wheel well area has been started to determine equip- 
ment installation locations. Drawings for a battery installation have been 
started, It will be necessary to lower the battery to the center of the nose 
wheel well for checking purposes and a proposed method of accomplishing | 
this has been devised. نے‎ 


The instrument panel and all of the control panels in the cockpit will 
contain edge lighting, which will be accomplished in the mock-up. No flood- 
lighting, however, will be installed in the mock-up. А wiring diagram has 
been started to provide information to the shop for this lighting wiring. 


Installation drawings for the circuit breaker panels on the center bulk- 
head in the cockpit are currently in work. 


Those airplane schematic diagrams which will remain the same as those 
used on the F-102A are being redrawn to be issued in the YTF-102 wiring 
report, 


Electronics 


Mock-up drawings of electronics equipment are over one-fourth complete 
and layouts of mock-up structure for equipment installations are in work. At 
the present, only those installations having no callout for MG-3 equipment can 
be completed. Layouts of areas containing a high percentage of MG-3 equip- 
ment are in work but completion is dependent upon the receipt of specific in- 
formation relative to the MG-3 equipment. 
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FURNISHINGS AND CONTROLS (YTF-102) 


Furnishings 


Engineering effort is being devoted entirely to mock-up drawings, which 
are approximately one-fourth complete. Production drawings will not be 
started until the mock-up is essentially complete. 


The cockpit design is based on drawing SD-53-02032, the only deviations 
being those dictated by revised fuselage structure and design refinements. 


It is proposed to provide a fairing, similar to the student's skirt panel, 
on the instructor's side of the airplane for the purpose of creating a balanced 
cockpit appearance and to cover the rudder pedal mechanisms, electrical 
harnesses, and structure forward of the instrument panels. This fairing 
will be easily removable so that the Mock-up Board can be shown the cockpit 
either with or without the fairing. 


The same principles employed on the F-102A will be used for both the 
student's and instructor's instrument panel glare shields, however, the ma- 
terial may be changed from metal to Fiberglas. When extended in its most 
aft position, the glare shield structure protrudes into the ejection path, how- 
ever, it is believed that the glare shield structure will fail, if struck by the 
foot of the ejected crew member, before any severe injury is inflicted. 


А schematic diagram of the proposed emergency escape system is being 
prepared for presentation at the time of the Mock-up Board review. 


Two mock-up ejection seats, which will be identical with the F-102A 
mock-up seat, are being purchased from Weber Aircraft Corporation. 


Flight Controls 


Configuration of the control system for the YTF-102 will be identical to 
the Е-102А, except that the YTF-102 will have controls on the left side for a 
student and on the right side for an instructor. The student's position will be 
identical to the pilot's position in the F-102A, т the YTF-102, a yoke-type 
control grip developed by Hughes will be used wherein the antenna for the 
MG-3 equipment will be controlled by the left-hand grip of the yoke stick. 
The instructor will have a conventional stick with a modified B-8 grip. 


The mock-up will show not only the cockpit control elements but will also 
show the linkages, bellcranks, overload springs, pressure boxes, quadrants, 
and cable runs Aft of the Cockpit. This degree of completeness will clearly 
indicate any interferences and installation or accessibility problems that 
might exist. 
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Mock-up design of controls installations for the YTF-102 are well under 
way, and are beyond one-fourth completion, 


ARMAMENT AND MECHANISMS (YTF-102) 
Nose Landing Gear 
Mock-up drawings are over one-half complete. 


The nose landing gear and the nose landing gear door for the YTF-102 
are identical to the Ғ-102А and mock-up parts will be made accordingly. 


А new mechanism for the nose landing gear door is required because of 
fuselage changes. Ап attempt is being made to use the nose landing gear 
door actuator employed on the F-102A, however, if a satisfactory design 
arrangement cannot be attained a new actuator will have to be designed. 


Canopy Mechanism 


Layouts of the canopy mechanism are currently in work. A mechanism 
has been devised which gives the desired motion and which appears quite 
promising. 


м 


Figure 26. Samples of Tubing То Be Used in YTF-102 Nose Section Mock-up. 
Photo FW9-161 
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FACILITIES 


The Plant II buildings are not expected to be vacated by all of the lessees 
before 1 January 1954. Acquisition of some of the buildings is in process, 
however, The lower floor of Building 8 is now being cleared and installation 
of the hydro press and drop hammer equipment has started, as illustrated in 
figure 27. 


EQUIPMENT 
Anodic Department 


This Department is completely in operation except for a break-down of 
the rectifiers on the Anodic Tanks. It is expected that these will be in opera- 
tion within the next 30 days. 


Paint Department 


Work stoppage because of Metal Workers strike, has temporarily delayed 
completion of installation. However, these people now have returned to work 
and it is expected that the department will be in operation within the next 15 or 
20 days. Meanwhile, some work is being processed at Plant I and some at 
Plant П, 


Plating Department 


The tanks and electrical systems are installed and it is expected that this 
installation will be in operation within 30 days. 


Heat Treat Department | 


The Knapp-Lee aluminum heat treat furnace, the normalizing furnace, 
and the vapor degreasor аге in operation. Ап additional thirty days will be | 
required to complete all installations and equip this Department for full | 
operation. 
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Welding Department 


Welding booths and manifold systems are being installed and installation 
should be complete within 30 days. 


Machine Shop 


Installation of large Farnham Mill complete and test parts are being run. 
Additional equipment being installed as received. Machine Shop is nearing 
completion except for Skin Mill and Large Hydrotel. 


Sheet Metal Department 


This Department is fairly complete except for large stretch press and 
blanking press. 5 


Tool Room 


Tool Room is complete except for Heat Treat and Jig Borers, which are 
critical. | 


Forming Department 


Lake Erie Press will be installed 14 September. HPM - 1000-Ton 
triple action - 9 October. 200-ton Sheridan Skin Stretch Press, 23 Nov- 
ember. 1000-ton Hi-Draw - 1 January 1954, 7000-ton Hi-Draw - 1 March 
1954, Three Drop Hammers ready for operation within 15 days; two more 
within 45 days. Full operation of the Department is dependent upon installa- 
tion of Heat Treat equipment which is on F-102 supplemental application and 
refrigerators, which are approved on the T-29 supplemental application. 
С.Е. R.'s will be written to purchase immediately. 


PLANNING AND TOOLING 


The initial planning with respect to the basic design of the Е-102А is now 
complete. There аге a total of 14,831 tools complete as of August 1953. Пе- 
sign changes and subsequent planning are being processed as received. The 
Model 8 aft barrel assembly fixture is now being platformed and readied for 
installation of the first production item. See figure 28. Setting up of the 
fuselage major mating fixture is about to begin. A floor view of this fixture 
is shown in figure 29. 


PRODUCTION 


There are a total of 5,301 parts and assemblies complete on the Model 8 


program as of August 1953, Тһе number one nose has been moved to the final 
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Figure 28. View of Aft Barrel Assembly Fixture, Bldg. 2, 
Plant П, Photo’ F8-583 taken 8-19-53 
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Figure 29, F-102A Major Fuselage Mating Fixture, Bldg. 2, 
Plant П. Photo F8-584 taken 8-19-53 
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Figure 30. View Showing Е-102А Pilot's Compartment Assembly دا‎ 
Fixture, Holding Fixture, and Forward Barrel 
Assembly Fixture, Bldg. 2, Plant П, Photo Е8-585 
taken 8-19-53 


Figure 31. No. 1 Pilot's Compartment Showing Seat Track 
Installation, Bldg. 2, Plant П. Photo F8-623 

| taken 8-25-53 CONFIDENTIAL 
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Figure 32, View Showing Work Progress On Four Wing Tank 
Assembly Fixtures, Bldg. 2, Plant IL. Photo 
F8-624 taken 8-25-53 
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I Figure 33, View Showing Spar Fitting Fixtures, Bldg. 2, 
| Plant II, Photo F8-625 taken 8-25-53 
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Figure 34. Nose Panels In Fixtures (third set), Bldg. 2 
Plant П, Photo F8-622 taken 8-25-53 
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Figure 35. View Showing Wing Bulkhead Tables, Bldg. 2, 
Plant II. Photo F8-626 taken 8-25-53 


7 CONFIDENTIAL 
SECURITY INFORMATION 


CONFIDENTIAL 


holding fixture. The-number two nose (Static Test Article) is now in work in 
the assembly fixture. Work has also started in the fuselage forward barrel 
section. Work in progress on these items is shown in figure 30. 


Installation of the first production article has also started in the fore and 
aft wing tank assembly fixture, as illustrated in figure 32. 


MATERIALS 
Forgings 

The machining sub-contractors of the wing spar forgings are well into 
production. The two prototype ship sets have been received as well as No. 1 
production. The balance are being received as scheduled. 


Castings 


АП castings have been received for the two prototype airplanes. Cast- 
ings for the production airplanes are being received as required. 


Extrusions 

Concentrated effort by CVAC Purchasing Department and the Air Force 
has greatly reduced the number of hog-outs necessary for the first production 
airplane. "The shortage picture of this item has taken a definite downward 
trend. 


Titanium 


With the receipt of one outstanding gauge now in transit, complete cover- 
age for the first two lots will be assured. 


Porous Sintered Stainless Steel 

Numerous forming problems have been experienced on this material. As 
more experience is gained, it is felt that these problems will work themselves 
out, 


Contoured Wing Skins 


The first production ship set of contoured wing skins have been received. 
The balance are scheduled as required. 
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| Figure 37. Side View Missile Test Vehicle, Bldg. 2, Plant II. | 
| Photo F8-609 taken 8-25-53 
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Figure 38, Dual Intake for Missile Test Vehicle, Bldg. 2, 
Plant П, Photo F8-610 taken 8-25-53 
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Foreword . 


This report describes andillustrates the status as 
of 30 November 1953, and the progress for the month of 
November, 1953, of the 0.5. Air Force Models YF-102 
and Ғ-102А airplanes currently being designed and pro- 
duced by Consolidated Vultee Aircraft Corporation 
(CVAC), San Diego Division, under contract number 
AF33(600)5942, The reportis issuedin compliance with 
paragraph F-10 of USAF Specification R-1800-E which 
states in part "Тһе contractor shall, from time to time 
and whenever so requested furnish the contracting offi- 
cer or to such person as he may designate, statements 


'and reports on the progress of the performance of the 


work and full information on all factors relating to de- 
liveries or performance." А 
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Program 
Summary 


The October report extended itself into November to the degree neces- 
! sary to describe the loss of the No. 1 prototype airplane. This report will 
not devote any more discussion to the No. 1 prototype airplane since the re- 
sults of the investigation are to be revealed through official channels. 


The No. 2 prototype fabrication has been proceeding on schedule and 
assisted to a minor degree by the use of some of the equipment and/or 
assemblies removed from the No. 1 prototype. Тһе current scheduling 
shows the airplane shop completion date as approximately 4 December with 
shipment to Edwards Air Force Base during the week of 7 December. It is 
planned that the airplane will be moved by truck in a manner similar to the 
procedure followed on the No. 1 airplane. However, it is also planned that 
the engine will be installed in the airplane at San Diego and various of the 
ground functional test runs made prior to shipment to Edwards. 


С 


The program at Edwards for YF-102 No. 2 will consist initially of com- 
pletion of ground fünctional checks, taxi testing to determine effectiveness 
of brakes and drag chute, determination of installed thrust on the Edwards 
airplane thrust stand, and flight. Тһе initial flight will be restricted to sub- 
sonic speeds pending evaluation of in-flight vibration data which is to be ob- 

‘tained repeating points covered on the No. 1 prototype airplane. Flights 
No. 2 and on will then be devoted to the speed and systems development pro- 
gram originally assigned to the No. 1 airplane. 


The flight engine availability for the No. 2 prototype appears to be es- 
tablished satisfactorily with the receipt of the third engine from Pratt and 
Whitney. This engine currently is undergoing test runs in the Convair fuse- 
lage test stand at San Diego and the effect on thrust caused by intake ducts 
and the installation in the airplane is being compared to the operation of the 
engine with only а bellmouth intake installed. Тһе incremental effect so 
determined will be useful in comparing the installed performance of the en- 
gine to the performance curves obtained from Pratt and Whitney as the re- 
sult of their qualification of the specific engine. It is expected this same 
procedure will apply to the next several engines until a true production con- 
figuration engine is obtained. 
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Figure 2, Three-view Drawing, F-102A O 
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Testing in the hydraulic test stand is continuing with evaluation of the 
pitch and yaw damping system and with further refinements of elevator feel. 
Developments in the latter case include evaluation of new designs of low 
friction "Q" cylinders and their correlation with the "Q" pressure intelli- 
gence unit. It is expected that the yaw portion of the pitch and yaw damping 
system will be activated in the airplane early in the program with the effec- 
tiveness reduced somewhat from the optimum pending further evaluation, 


The ATM (air turbine motor) ground evaluation is continuing and it ap- 
pears that the control problems encountered in recent weeks are being sur- 
mounted. It should be noted that the degree of difficulty with these controls 
stems from MX-1179 ATM regulation requirements which represent a de- 
gree of perfection not actually essential for the MG-3 type equipment instal- 
lation, If it proves necessary to establish less restrictive control require- 
ments for the MG-3 airplane, such will be done in the course of development 
during the next few weeks. 


The high pressure pneumatic system test stand is being instrumented 
for test and these tests are scheduled to start 14 December 1953. Тһе con- 
figuration of armament hardware currently installed in this test stand is 
that which is applicable to the 8-82 (original) fuselage configuration. It is 
expected that at a later date additional tests will be required with this test 
stand modified as necessary to be representative of the 8-90 (revised) fuse- 
lage configuration. 


The test sled for firing of missiles on the new high speed track at NOTS, 
Inyokern, will be shipped to Inyokern on 14 December. In view of the con- 
flict of the holidays and considering the task of instrumentation which is to 
be accomplished prior to the actual test, the first firing is not scheduled 
until 5 January 1954. This scheduling has been coordinated with the NOTS 
people, who concur. 
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Figure 3. Мо. 2 YF-102 Assembly, View Aft. Photo 
F8-1339 taken 25 November '53 
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Wing & Tail 


STATUS 


The second prototype airplane is approximately 99 percent complete 
except for final engine installation. See figures through The air- 
plane was moved from the Experimental Shop to Convair's Ramp facility 
29 November for final inspection and clean-up. Fuel tank calibrations 
were completed 30 November. 


Completion of the new body shape mock-up is scheduled for 15 Decem- 
ber. 
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No. 2 YF-102 Assembly, RH Fwd 3/4 View. Photo F8-1335 


Figure 6, 
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taken 25 November '53 
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Electrical 


& Electronics 


STATUS 


Electrical 


Proofing of harnesses on the first production airplane is progressing 
satisfactorily, and approximately 50 percent of the harnesses have been 
released to production. At the close of the report period approximately 
80 percent of the circuit diagrams had been released. 


Electronics 


The Category I provisions for MG-3 equipments, as specified in CVAC 
Report ZM-8-082, have all been released to the Factory by Engineering, 
and mock-up is in progress. The general installation arrangement of the 
MG-3 equipment in the airplane is shown in figure 8. 
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Figure 8, General Arrangement MG-3 Installation 
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Power Plant 


STATUS 


Tests 


| Data runs with the J57-P-11 engine Serial No. 420178 were started 

| 18 November 1953 in the Convair Model 8 engine test stand facility. Оп 
the third test run a burnout of the afterburner liner occurred. This was 
the result of a large crack in one of the afterburner spray bars. The 
tests were resumed after installation of a new afterburner section and 
new spray bars. After four runs the engine was rejected for flight use 

| on the basis of liquid oil drainage out of the engine breather overboard 

CO drain. Ata joint conference of Pratt and Whitney, Air Force, and Con- 
ші vair representatives it was decided to discontinue operation of the engine. 


A new J57-P-11 engine, Serial No. 420190, was delivered to the 
facility 29 November. Although the new engine lacks the flight type fuel 
control, the bellmouth inlet duct comparison will be run with the old 
type fuel control. Upon receipt of the new fuel control, bellmouth runs 
will be made to correlate Pratt and Whitney data. 
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Figure 9. Rocket Model No. 3, View Aft - Wings Removed, 
Photo F8-1342 taken 25 November '53 
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Aerodynamics 


& Dynamics 


STATUS 


Reports 


Flight prediction reports for the YF-102 airplane have been released 
as CVAC ZA-8-003 and CVAC ZA-8-004. These reports include Perform- 
ance, and Stability and Control. 


1/20-Scale High Speed Model 


The 1/20-scale high speed model with the revised (indented) fuselage 
lines and with the cambered wing re-entered the NACA 8 ft diameter tran- 
sonic tunnel on 29 September. Тһе actual test began 19 October and ended 
27 October. Four configurations were tested through the Mach range of 
0.6 to 1.13. The model was then tested in the 4 ft by 4 ft supersonic tunnel 
at M- 1. 4 on 29 and 30 October. Additional drag reduction is expected for 
the indented body when airflow is allowed to pass through the model. Тһе 
ducts are presently being reworked in the Convair San Diego Model Shop 
and tests in the 8 ft transonic tunnel are scheduled for the middle of Decem- 
ber. 


Rocket Model 


Figures 9 and 10 show Rocket Model No. 3 with revised (indented) 
fuselage lines. This model is scheduled for completion and shipment to 
МАСА at Langley Field the first part of January for firing at Wallops Island 
(Pilotless Aircraft Research Division). Drag characteristics near zero 
lift for a Mach range of 0.8 to 1. 3 will be obtained from this model. 


Flutter Inve stigation 


The first pair of 1/9 scale flutter model wings have been completed. 
The dummy fuselage simulating mass, vertical bending stiffness and fuse- 
lage bulkhead ring stiffness has been completed for use in static and dynamic 
tests scheduled for the model wings and elevons. Тһе vibration test of the 
wings, elevons and fuselage has been completed and the static proof loading 
test is in progress. Тһе results of the vibration test show satisfactory 
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agreement between full scale frequencies and mode Shapes and model fre- 
quencies and mode shapes. The results of the static and dynamic tests 
will be presented in Convair Report No. ZU-8-012 "Design and Construc- 
tion of F-102 Flutter Models" to be released early in 1954. Shipment of 
the first pair of model wings and elevons to Langley Field, Virginia for 
flight testing is expected early in December 1953. 


The results of the ground vibration tests on the Y F-102 conducted at 
Edwards AFB are contained in Convair Report No. ZU-8-011 "Results of 
Ground Vibration Tests on the YF-102 Airplane" dated 2 November 1953. 


The results of the flutter analysis of the YF-102 and F-102A are pre- 
sented in Convair Report No. ZU-8-010 "YF-102 and Ғ-102А Flutter analy- 
sis" dated 12 November 1953. 


Flight flutter tests were conducted on the No. 1 YF-102 prior to the 
emergency wheels up landing made on 2 November 1953. Data obtained 
from frequency sweeps of the hydraulic shakers from 5 to 70 cycles per 
second for three increments of speed showed adequate damping and clear- 
ance was given to proceed to a higher speed on the subsequent flight of 
the airplane. Flight flutter testing of the No. 2 YF-102 airplane will begin 
in the middle of December 1953. 


Pitch and Yaw Damping Equipment 


The decision has been made to use à limited authority (x3 degree of 
rudder) yaw damper and no pitch damper when the system is flight tested 
on the airplane for the first time. In view of this, the necessary modifi- 
cations have been incorporated in the first engineering model system to 
provide a limited authority rudder system. Check-out on the controls 
test stand has been directed mainly toward getting the rudder channel 
ready for installation on the airplane. Functionally the rudder system is 
ready for the airplane but needs to be given close attention for some time 
yet to determine whether certain difficulties encountered and corrected 
during testing are inherent or due merely to discrepancies in assembly, 
installation or operation of the particular system. 


Control System Tie-In Development 


Recent meetings with Hughes Aircraft Company representatives 
indicate that the Control System Tie-In (CSTI) development program can 
proceed as planned starting 1 December 1953. A simulation program of 
gradually increasing complexity has been mutually agreed upon and de- 
tails are presently being worked out. The first problems will consist 
of relatively simple single-plane simulations using none of the actual 
hardware. These results can be checked against previous calculations 
and will serve to establish an ideal against which to check later results 
using the actual CSTI and control system. 
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Air Loads 


The revision of the F-102 fuselage has necessitated a check and issu- 
ance of loads for this new configuration. Тһе loads are considered as 
being final but subject to revision necessitated by changes in design. New 
loads have been calculated for the following items. 


a. 


b. 
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Wing loads 
Fuselage airloads 


1. External 
2. Internal 


Missile bay door loads 
Missile and rocket air loads 
Engine intake duct air loads 
Drogue chute and doors 
Heat exchanger duct 

Ram air turbine installation 
Dive brakes 


Boat tail pressures 
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Service 


STATUS 


Appendix IV (List of Government Furnished Parts) of Procurement 
Specification for Training Aids for F-102A Aircraft (8-00301) was de- 
livered to AMC, Wright-Patterson Air Force Base, Ohio, on 3 November 
1953 by Air Force request so that procurement of long term items could 
be initiated. А 
Revision pages dated 15 November 1953 to Special Tools Report 
ZM-8-030 were forwarded to AMC. Ail Special Tools and Special Sup- 
| port Equipment listed as having been delivered were tried out at Convair, 
San Diego, and at Edwards AFB on the first airplane. Improvement modi- 
fications, resulting from tryout and proofing information obtained during 
initial installation on the YF-102, have been incorporated on a number of 
these items. Опе each of the special tools and ground support items have 
been returned to Convair, San Diego, in preparation for First Article in- 
spection and proofing, which will extend into the first week in November. 


C 


Prototype version of SE-0739-1-2, Fuselage Support Fixture, was 
completed and installed on the fuselage of the first YF-102 for Shipment 
of that fuselage, with wings removed, from Edwards to San Diego. 
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Figure 11.  Fuselage Fwd Barrels Through Airplane No. 6. 
Photo F8-1444 taken 30 November '53 
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STATUS 

MATERIALS 
Raw Material 

Sufficient raw material has been ordered thru Lot 3 production with 
the exception of the additional material needed on the "new body" configu- 
ration. This is being ordered as production requirements become known. 
Outside Purchased Parts 

Special expedite action has been instigated on the long lead-time 


major development items. This has relieved the majority of these short- 
ages this past month. Other ط05‎ parts are being received as required. 


EQUIPMENT 


Anodic Department 


The Anodic Department facilities are completely installed and oper- 
ating. However, the spar rail anodizing rectifier which failed during 
operation in October is being repaired and has been scheduled for return 
to production on or about 8 December 1953. 


Paint Department 


All paint shop facilities have been installed and completed with the 
exception of pedestal type conveyor which is being worked on by contrac- 
tor to eliminate operational difficulties. This work does not interfere 
with paint shop operations. 


Plating Departm ent 


The equipment facilities installation has been completed and certifi- 
cation of subject equipment is expected momentarily. 


а 
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Heat Treat Department 


Equipment facilities for Heat Treat processing are 60 percent complete. 
The remaining 40 percent is not as yet available. Plant I facilities are being 
used when necessary. 


Welding Department 


Welding Department is approximately 90 percent complete and is pre- 
sently in limited production. Full production, however, will be accomplished 
upon receipt and installation of welding inspection equipment scheduled for 
completion on or about 4 January 1954. 


Spot Weld Department 


Revision of layout and facility requirements are about 60 percent com- 
plete. Equipment facility installations will be started as scheduled, about. 
4 January 1954, 


Sheet Metal Department 


The installations of Sheet Metal Department facilities are approximately 
98 percent completed. Тһе foundation for E-200-24 Sheridan stretch press, (2 
Scheduled for delivery 14 December, will be started Т December 1953. 


Machine Shop 


Layout of new location for the Echstrom scarfing mill is being worked оп 
for approval. This is due to the floor construction and the weight of the ma- 
chine which requires a foundation. 


a. Lathe Area 


Three lathes were received and installed, and are now in operation. 
GFR's for additional lathes have been submitted for approvals. 


b. Mill Area 


One additional horizontal mill has been received and paper work ini- 
tiated to move two additional mills from Tool Room to Machine Shop. 
The shortage of vertical mills is still critical. Requests for acces- 

sories to convert horizontal mill for vertical work have been sent to 

Purchasing. | 


c. Drill Press 


New drill press layouts are in work preparatory to the installation of OQ 
presses now available and presses for which GFR's have been initiated. 
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Tool Room 


The 6 x 8 x 20 foot aging oven has been received ahead of schedule. 
Foundation for this unit was started in November and will be complete for 
installation and operation of the oven in December. Тһе Carburizing Fur- 
nace has been received and will be installed by Plant Engineering early in 
December. The balance of Heat Treat requirements, two furnaces, are 
due for delivery in December. 


Forming Department 


The Lake Erie Press is in full operation and is also being used as a 
stand-by for the Wheelon presses which quite frequently are out of order. 
The installation of the 1000-ton triple action press has gone as far as our. 
present funds will permit. The electrical feeders are not installed; the 
money for which still has not been allocated. The 200-ton Sheridan sheet 
stretcher installation is nearing completion. The rough work will be com- 
pleted first week in December and will be followed by power testing. 


PLANNING AND TOOLING 


The last major fixture was activated 27 November 1953, at which 
time the fuselage and wings were loaded into the Mating Fixture four days ۱ 
ahead of schedule. Тһе manner in which these first production units fit 
into the fixture was most gratifying to both tooling and production personnel. 


There was a total of 24, 736 "make" tools complete on the Model 8-82 
program, as of 25 November 1953. 


PRODUCTION 


Figure 11 shows the three stations loaded with Item 81, Fuselage 
Forward Barrels in various stages of completion, Figure 12 gives a 
view of the Wing Structure Fixture. The Forward and Aft Tank Assemblies 
were placed in this fixture and the two were mated by the assembly of an 
intermediate section between the two units. 


Figure 13 shows a forward view of the first production airplane in the 
Fuselage to Wing Mating Fixture. This operation was completed four days 
ahead of schedule. 


The large Farnham mills are shown in operation in figure 14, while 
figure 15 shows the Welding Department area which will be completely 
activated upon receipt of welding inspection equipment. 
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Figure 13. First Production Airplane in Major Mating i 
Fixture, Photo F8-1445 taken 
30 November '53 
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Photo F8-1442 taken 


30 November '53 


Large Farnham Mills in Operation. 


Figure 14, 
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Foreword 


This report describes and illustrates the status as 
of 31 March 1854, and the progress for the month of 
March 1954, of the U. S. Air Force Models Y F-102 and 
F-102A airplanes currently being designed and produced 
by Consolidated Vultee Aircraft Corporation (CVAC), 
San Diego Division, under contract number AF33(600)5942. 


CONFIDENTIAL 
SECURITY INFORMATION 


CONFIDENTIAL 


Contents 
Page 
FOREWORD 
PROGRAM SUMMARY | 1 
FLIGHT TEST | 3 
ENGINEERING TESTS and STUDIES “11 
MANUFACTURING: 15 
II ] 
lilustrations 
Figure Page 
1 Three-view, F-102A | ii 
2 General Arrangement F-102A iii 
3 YF-102 In Flight 2 
4 Tufting On YF-102 Serial No. 2 | 8 
5 Tail Cone Extension 10 
6 One-twentieth Scale Pressure Model | 12 
7 Fuselage Mock-up Article | 16 
8 Bulkheads and Frames 17 
9 Pilot's Compartment and Air Scoop Ducting 18 
10 Forward Wing Tank | 19 
11 Ait Wing Tank Structure 20 
CONFIDENTIAL 


SECURITY INFORMATION 


CONFIDENTIAL | 


OF PINGE 


CauBERED vikG 
LEADING EDGE 


1 
Баце тїн LEADING EDGE 


ЕЛИТ 


Figure 1. Three-view Drawing, Е-102А 
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Program 
Summary 


During the month of March the prototype airplane was flown 17 times and 
the general flight activity was directed toward a continuation of in-flight flutter 
testing, and subsonic and low supersonic handling qualities evaluations. Flight 
flutter testing has been conducted slightly beyond sonic speed and the flutter 
data has indicated adequate structural dampening. In the supersonic speed 
range airplane buffeting which is objectionableto the pilot has ed 
and as yet full corrections have not been determined. Directional oscillations 
were encountered in the transonic and low supersonic speed ranges and instal- 
lation of the limited authority yaw damper eliminated the oscillations with the 
exception of those encountered in the vicinity of Mach - 1,0. It is anticipated 
that afterbody modifications will be required to correct the remaining direc- 
tional oscillations and the buffeting that has been encountered іп the transonic 
speed range. 


Contract Technical Compliance Inspection Board convened 3-4 March 1954 
at San Diego on the first production airplane. This meeting resulted in the 
writing of 95 Requests for Alteration (RFA's). Eight of these changes were 
not accepted by either the Board or Convair. Forty-nine requests were changes 
requiring accomplishment as part of contractual requirements. The Board re- 
commended approval for deviations on 10 of the 49 items. The balance of these 
changes requiring accomplishment prior to delivery were incorporated into the 
airplane during a 2-week modification period. Upon the completion of this work, 
the airplane was taken to Convair's ramp facility where green engine run, ATM, 
and pressurization checks were made. Final inspection of all pre-flight opera- 
tions that can be completed at San Diego are being closed out prior to shipment 
of this unit to Edwards Air Force Base on the scheduled date, 5 April 1954. 


Aerodynamic testing of the 1/20 scale model of the F-102A configuration 
was conducted at the WADC 10-foot tunnel. Also, a comprehensive wing cam- 
ber study was made. А cold jet exit test of five possible modifications to the 
jet boattail region was conducted at subsonic speed ranges in the Co-op wind 
tunnel. Wing pressure distribution tests with the cambered wing of the F-102A 
and F-102B were conducted at high subsonic speeds also in Co-op tunnel. 
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Тһе first 1/9 scale flutter model was successfully flown to a Mach number 
of 1. 32 at NACA's Wallop's Island in Virginia. No failures occurred and а 
significant result was the observation of elevon buzz near the speed of sound 
on the model. This phenomenon has not been encountered on the full scale 
airplane which has been through this same speed range many times. 


Figure 3. ҮЕ-102 In Flight - Edwards Air Force Base 
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Flight Test 


The following presents a summary of flight 
tests of the YF-102 S/N 52-7995 conducted 
at Edwards Air Force Base during the peri- 
od of 3 March 1954 through 29 March 1954. 


During the above period, a total of 17 flights 
were accomplished. The basic purposes of 
this flight activity was the continuation of 
in-flight flutter investigation and the survey 
of airplane handling characteristics at | 
supersonic speeds. 
Flight No. 10 
3 March 1954; Duration, 19 min; Pilot, R. L. Johnson | 
The flight was discontinued due to the failure of the left main gear to lock 
in the up position. 
Flight No. 11 
4 March 1954; Duration, 17 min; Pilot, R. L. Johnson 
The left main gear again failed to indicate an "up and locked" condition 
following gear retraction on take-off. Repeated cycling of the landing gear did 
not result in locking and the flight was discontinued. 
Flight No, 12 
4 March 1954; Duration, 18 min; Pilot, В. L. Johnson | 


А successful gear retraction was accomplished following take-off. During 
the climb to operating altitude, an indication of excessive oil temperature was 
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noted оп the flight safety panel. The climb was continued to 25, 000 feet where 
an indication of an oil pressure drop resulted in a cancellation of the flight 
plan. The speed brakes were cycled at 350 MPH indicated during the descent. 


Flight No. 13 
5 March 1954; Duration, 38 min; Pilot, В. L. Johnson 


The climb-out was made using maximum (afterburning) power to 10, 000 
feet, military power to 30, 000 feet, and maximum power to 40,000 feet. Using 
maximum power at the latter altitude the airplane was accelerated to 0,965 
Mr in level flight, and dived at supersonic speed to approximately 33, 000 feet. 
Flutter and vibration data were obtained during the dive. Level flight runs 
were made at 35,000 and 25,000 feet using maximum and military power settings 
respectively. The speed brakes were partially extended at 400 MPH indicated 
and caused some directional oscillation. 


Directional or yawing oscillation was noted during the entire transonic 
and supersonic portion of the flight. 


The drogue chute was lost sometime during the flight. - 


Flight No. 14 
7 March 1954; Duration, 33 min; Pilot, R. L. Johnson 


The airplane was climbed to 43,000 feet, ànd a maximum power descent 
was made at supersonic speeds to an altitude of approximately 32, 500 feet. 
Yaw oscillation was encountered, as on Flight No. 13, during high speed flight. 
Level flight acceleration runs were made at 35, 000 and 25,000 feet. Тһе land- 
ing was made on the dry lake bed. 


Flight No. 15 

7 March 1954; Duration, 33 min; Pilot, В. L. Johnson 

The maximum altitude of this flight was held to approximately 25, 000 feet 
due to à cloud cover. Levelflight acceleration runs were made at 25, 000 and 


15, 000 feet with yaw oscillation again noted at high speed. The landing was 
made on the dry lake bed. 
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Flight No. 16 
12 March 1954; Duration, 21 min; Pilot, R. L. Johnson 


The airplane was climbed to 35,000 feet using maximum power and 
climb speed of 0.85 М;. The combination of a fluctuating fuel quantity gage . 
and loss of radio contact resulted in a discontinuance of the flight. Speed 
brake actuation during the descent resulted in a longitudinal trim change. 


Flight No. 17 
14 March 1954; Duration, 46 min; Pilot, R. L. Johnson 


Following take-off, it was necessary to cycle the gear three.times be- 
fore obtaining an "up and locked" indication for the left main gear. А maxi- 
mum power climb was made to 43,000 feet followed by a shallow dive and a 
leveling out at 38, 500 feet for a sustained speed run. Maintenance of level 
flight at transonic speeds was impossible due to shock excited altimeter read- 
ings from the aft canopy static source. А high speed flutter and vibration 
record was obtained during a descent from 40, 000 feet to 35, 000 feet. 


Structural temperatures reached maximum limits during the flutter sur- 
vey forcing a reduction in power for the remainder of the flight. 


The pilot commented favorably on the increased longitudinal trim rate. 


Flight No. 18 
14 March 1954; Duration, 28 min; Pilot, R. L. Johnson 


The climb-out, following take-off, was made with maximum power to an 
altitude of 43, 000 feet. Level flight operation using maximum power at 40, 000 
feet was discontinued when structural temperature warnings were noted. 


“АТМ surging occurred at approximately 25,000 feet. Cabin pressure was 
dumped with no noticeable effect on the surge (+10 cycles оп the АТМ frequency 
indicator). 


А longitudinal trim change occurred with speed brake actuation as previ- 
ously reported on Flight No. 16. A longitudinal pitch-up was noted at 40, 000 ' 
feet at 0.9 Mj. Load factor for the pitch-up appeared to be 0.2 to 0.3 g. The 
landing was made on the dry lake bed. 
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Flight No. 19 
16 March 1954; Duration, 41 min; Pilot, R. L. Johnson 


Ап "up and locked" gear indication was obtained on the third attempt fol- 
lowing the take-off. The climb was made to 30,000 feet with military power 
and continued to 43, 000 feet using maximum power. А high speed descent 
was made from 43, 000 feet with a gentle leveling.off at 36, 000 feet; mainten- 
ance of level flight at this point was difficult due to the shock excited alti- 
meter readings previously noted for high speed flight. 


Two airspeed calibration points were obtained by the "fly by pacer" met- 
hod at subsonic spéeds. Тһе landing was accomplished on the dry lake bed. 


Flight No. 20 
18 March 1954; Duration, 33 min; Pilot, R. L. Johnson 


The aileron control system was reworked prior to this flight by installing 
soft aileron feel system springs. It was apparent for the entire flight that 
the soft springs allowed too much lateral stick motion and resulted in near 
out-of-phase control activity by the pilot. 


The newly installed yaw damper was evaluated by conducting "rudder 
kicks" with the damper turned off and оп. With the damper on, recovery 
was described as ''dead beat". 


The airplane was landed on the main base runway 24 and the drogue 
chute was successfully deployed. 


Flight No. 21 
21 March 1954; Duration, 34 min; Pilot, R. L. Johnson 


Climb performance data for this flight were considered invalid due to 
rough air ànd severe wind gradients aloft. 


Тһе yaw damper was used for the entire flight including landing. The 
transonic and supersonic yaw oscillations previously reported were again 
present on this flight indicating the inability of the present damper system 
to cope with this problem. Тһе damper also failed to correct a steady state 
of yaw which developed with speed brake extension. 


Considerably afterbody fuselage, АТМ exit, main air intake girth, and 
landing gear door tufting had been installed prior to this flight. However, it 
was not possible for the chase aircraft to stay close enough to observe tuft 
behavior during this flight. 
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The pilot comments on ground handling characteristics of the airplane | 
for this flight are considered typical апа emphasize the large turning radius, 
nose wheel steering sensitivity, the seemingly excessive nose strut flexing, 
and the lateral "wallowing" of the aircraft during straight ahead taxi opera- 
tions. 


Flight No. 22 
E: March 1954; Duration, 31 min; Pilot, В. Г. Johnson 


This flight was. devoted to continued yaw damper study and camera study 
of tuft behavior at high speed. (See figure 4 .) 


The aircraft was climbed to an altitude of 40, 000 feet where two maxi- | 
mum powered tuft camera and yaw damper study runs were made at super- 
sonic speeds. The yaw oscillations noted through the transonic speed range 
appeared to be slightly less than previously experienced. 


Tuft camera data showed extremely erratic and severe boattail or after- | 
body separation and turbulence occurred during the transonic portions of the | 
flight. | 


The "high" force of the dual rudder force selection was utilized for the 
entire flight with the exception of take-off and landing. The pilot commented 
favorably on the increased "high" force, but felt that a slight additional force 
increase was still warranted. 


Flight No. 23 
26 March 1954; Duration, 34 min; Pilot, В. L. Johnson 


А performance check climb was conducted, following the take-off, to an 
altitude of 40, 000 feet using maximum power and a climb speed of 0. 8T Mi. 


A high speed descent was initiated at 45, 000 feet to obtain yaw damper 
and tuft camera data. Transonic flight produced the previously noted snaking 
and erratic directional oscillations. After supersonic flight was obtained, the 
directional oscillation was almost completely damped. 


А static pick-up located on the nose cone of the airplane provided relatively 
steady altimeter readings during high speed flight with some fluctuation occur- 
ring during the yaw oscillation period. 


· Post-flight inspection of the tuft camera film strips again showed heavy 
separation and turbulence in the aft tail cone or boat-tail area. 
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А level flight acceleration гип was made at 25,000 feet using maximum | | 
power with Ше yaw damper turned on. While still accelerating at . 95 Mi, а | 
rapidly increasing lateral-directional oscillation occurred causing termina- | 
tion of the acceleration run. 


The aircraft exhibited a tendency to yaw and roll off during load ассе!ег- 
ated turns in landing pattern maneuvers. 


Flight No. 24 
27 March 1954; Duration, 17 min; Pilot, В. №. Johnson 


The purpose of this flight was to check the effects of an extended ATM 
heat exchanger flap on airplane buffet and stability. 


There did not appear to be any change in the airplane buffet character- 
isties as a result of ATM heat exchanger door fairing modification. 


Malfunction of the yaw damper installation resulted in early termination 
of the flight plan. 


Lateral "wallow" was again noted by the pilot during pre and post-flight 
taxi operations. 


Flight №. 25 
28 March 1954; Duration, 32 min; Pilot, R. L. Johnson 


А 40-inch cylindrical extension (12 inches long) was made to the tail cone 
prior to this flight. (See figure 5.) The take-off was made in а 30 degree 
cross-wind of 20 knots intensity. Directional control was satisfactory at all 
times, and rudder effectiveness was well established at approximately 80 
knots. 


А climb was made to 35,000 feet (using maximum power) to check the 
cooling characteristics with the tail cone extension installation. A level flight 
check of cooling was made at 40, 000 feet. 


An accelerated descent was made from 40, 000 feet to permit yaw oscilla- 
tion buffet, and tuft camera evaluations. Transonic buffet did not appear to - 
be as heavy as usually experienced. Deceleration through the subsonie speed 
range provided buffet which persisted to a speed of 0. 85 Mi which was a lower 
buffet speed than previously experienced, 


The yaw damper did not work properly for the entire flight. — ` ' 
The landing was made on the dry lake bed. | 
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Flight No. 26 
29 March 1954; Duration, 18 min; Pilot, R. L. Johnson 


This flight was discontinued after four unsuccessful gear retraction 
attempts had been made. 


Poem vimm 
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Figure 5. Tail Cone Ехіепвіоп - YF-102 Serial No. 2. 
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Engineering Tests 


& Studies 


STATUS 
AERODYNAMICS 


During the period of 4-13 March transonic tests were conducted with the 
1/20-scale model of the F-102A configuration in the WADC 10-ft tunnel. In 
addition to the effect of Reynold number, pitch and yaw data were obtained 
on the following: 


Basic clean configuration 

Extended speed brakes 

Extended missiles | 
Elevator, aileron, and rudder control effectiveness 
Standard wing tanks and two alternate external store shapes 
Extended radome nose (4 feet) 

Large extended wing-body fillet 


п ороор 


Primary data on results of these tests һауе been published іп Aerodynamic 
Memos А-8-69, A-8-70, A-8-72, and A-8-73. 


A comprehensive wing camber study was made, comparing test results 
of the final F-102À camber to the Convair "Hustler" and NACA camber ге- 
sults. The effects of reflexed wing tips are also included in this study - 
published as Aerodynamic Memo A-8-68. 


A cold jet exit test of five alternate modifications to the jet boattail 
region of a 1/20-scale F-102A model was conducted at subsonic speeds 
(М=0. 0 to 0.9) in the Co-op wind tunnel on 18 March. А report giving the 
results of these tests is being prepared. 


А test to measure the wing pressure distribution of the cambered wing 
of the F-102A and B was conducted at high subsonic speeds in the Co-op 
wind tunnel 27-30 March. The 1/ 20-scale model used for the test is shown 
in Figure 6. 
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One-twentieth Scale Pressure Model - F-102A. Photo T-22925 


Figure 6. 
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DYNAMICS 
Flutter Investigation 
a. Present Airplane 


The first pair of 1/9-scale flutter model wings and elevons was 
successfully flown to a Mach number of 1. 32 at NACA's Wallop's 
Island in Virginia. The model wings were mounted on a rocket 
powered NÀCA D-18 test vehicle. No failure occurred and the 
only significant result was the observation of elevon buzz near the 
speed of sound for which there is nothing of comparable magnitude 
on the full scale airplane. 


Flight flutter testing of the No. 2 YF-102 airplane has been con- 
ducted beyond sonic speed. Тһе flutter data obtained to date with 
the use of the hydraulic wing shakers has indicated adequate damp- 
ing. It is anticipated that flight flutter testing of the present ver- 
sion of the airplane will be concluded in the near future. 


b. Vibratory Inlet Duct Air Loads 


A study is presently under way to determine the oscillating air  . 
loads acting on the inlet ducting to the 7-57 engine. A number of 
strain gages and pressure measuring devices have been installed 
on the airplane and on the engine test stand to determine the loads 
and stresses in the duct skin. To date no definite pattern of loads 
has been evolved. Ж 


c, External Tank Configuration 


The resonant frequencies and corresponding mode shapes of the 
F-102 airplane with external fuel tanks are the objective of a pro- 
geram currently under way. It is anticipated that the symmetric 
modes and frequencies of the airplane with full fuel in the external 
tanks will be obtained in the near future for initiation of a flutter 
and transient taxiing loads investigation of this airplane configura- 
tion. 


Air Loads 


Wind tunnel testing to obtain pressure data on the Ғ-102А (8-90) wing 
configuration has been completed. 


Analog computer studies to determine loads on the armament launching 
gear have been completed and are summarized in memorandum DA-8-227, 
"Computer Investigation of F-102A (8-90) Armament Displacing Mechanism. " 
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Pitch and Yaw Damper System 


A simple yaw damper has been installed in the No. 2 YF-102 at Edwards 
Air Force Base. Preliminary results indicate that the system performs as 
expected in damping the short period oscillations of the airplane caused by 
transient distrubances. Operation of the yaw damper in the transonic regime, 
however, has not eliminated the directional snaking noted by the pilot and in 
flight records. 


A complete pitch and yaw damper and programmer system has been instal- 
led in the first production airplane, Serial No. 1779, and is presently under- 
going functional checkout and calibration at San Diego as outlined in DC-8-143, 
"Test Procedure for Initial Functional Checkout of the Yaw and Pitch Damper 
on the 8-82 and 8-80 Airplane." 


Pilot Assist System 


The first system has been received from Minneapolis Honeywell. This 
is a consigned breadboard system but is flightworthy and will be used for 
system development during flight test. A functional checkout is being planned 
using the controls test stand and the analog computer before the system is 
installed in an airplane. | 


CSTI Development 


The combined longitudinal and lateral simulation of the MG-3/F-102 
CSTI tie-in has been completed on a real time base as well as a 10-to-1 time 
base. Тһе CSTI breadboard hardware has also been tied in with the analog ` 
computer simulation of the airplane and its hydraulic system. Тһе response 
of the system was obtained for both horizontal and vertical steering signals. 
Position and rate limits were imposed on the simulation of the airplane. 
Since that time à "g" limiting feature has been put into the СӘТІ hardware and 
is now being evaluated. 


OTHER TESTS 
Pneumatic Armament Test Stand 


Tests of door operation show rocket door operating time of 1. 20 seconds 
for door opening and 1. 80 seconds for door closing with air loading with and 
without rocket tubes loaded. 


Low Pressure Pneumatic Test (ATM Vibration Study) 


Fifty recordings of vibration data were made with the ATM, at sea level, 
under varying conditions of operation. Operation at altitude was not completed 
due to failure of the Palouste unit (hot air generator). Reduction of the oscillo- 
graph records has been completed, and additional runs depend on the evaluation 


of the findings. 
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Manufacturing 


STATUS 


PRODUCTION 


Contract Technical Compliance Inspection Board convened 3-4 March 
1954 at San Diego on the first production airplane. This meeting resulted 
in the writing of 95 Requests for Alteration (RFA's). Eight of these changes 
were not accepted by either the Board or Convair. Forty-nine requests were 
| changes requiring accomplishment as part of contractual requirements. Тһе 
| Board recommended approval for deviations on 10 of the 49 items. The bal- 
i ance of these changes requiring accomplishment prior to delivery were in- 
| согрога ед into Ше airplane during a 2-week modification period. Upon the 
| , completion of this work, the airplane was taken to Convair's ramp facility 
| where green engine run, АТМ, and pressurization checks were made. Final 
inspection of all pre- -flight operations that can be completed at San Diego are 
being closed out prior to shipment of this unit to Edwards Аіг Force Base on 
the scheduled date, 5 April 1954. 


С 


| The sixth production airplane has been wing-to-fuselage mated in Station 
| 1 of Final Assembly. Тһе two remaining YF-102 (8-82) version airplanes 
are in major structure build-up. АП wing and fuselage major components 
that require mating.have been completed. 


The fuselage mock-up article required for the F-102A (8-90) program 
is being constructed. All 11 major bulkheads and 50 of the 63 frame as- 
‚ Semblies have been installed in the structure fixture. Scheduled completion 
۱ date of 15 April 1954 will be met. Figure 7 shows an aft В.Н. side view 
of this unit. Figure 8 is an aft view of the bulkheads and frames showing 

the new type integral air duct in the center background. Figure .9 shows the 
side panel structure of the pilot's compartment and the forward structure of 
the integral air scoop ducting from the canted bulkhead aft. 


| Manufacture of the L. H. wing mock-up article is progressing on schedule. 

| Figure 10 shows the forward tank after removal from the structure fixture. 

i Figure 11 shows the aft tank in the structure fixture preparatory to skinning 
operations. Upon completion of these two tank sections the units will be placed 

| in the main wing structure fixture where they will be mated by the build-up of 

| an intermediate section. Scheduled completion date of 15 April 1954 will be 

| теі, | 
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Figure 11. 
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EQUIPMENT 
Mill Area 


The Cincinnati Hydrotel Mill has been installed and released to produc- 
tion. However, it was found that sub-tables are necessary for full machine 
usage. These are being ordered. 


Installation of the 80 ft Farnham machine is pending the completion of 
the foundation. | 


Drill Press Area 


Release to production of the Burgmaster Spindle Drill presses is con- 
tingent upon receipt of seven additional sleeves. 


Lathe Area 


Three 7% L Turret lathes and one "2С" Brown & Sharpe Automatic 
Screw machines were received. Installation has not started on these ma- 
chines. 


Tool Room Area 


The normalizing furnace has been installed and will be released to pro- 
duction as soon as the required electric lines are installed. 


Shipment of the DeVleig jig mill is delayed. Although no new delivery 
date has been given, the contract for building the required foundation ав 
been awarded. 


Installation of the Contact printer is temporarily stopped, awaiting 
decision as to Plant 1 - Plant 2 area location. 


The Cleerman jig bore machine was installed and released to tool manu- 
facturing. The P & W jig bore machine was also released to production. 


One P & W Keller duplicating machine was received and is being installed. 


It is scheduled for release to production by 23 April 1954. 


One No. 5 Cincinnati vertical mill was received, installed, and released 


to production. This completes the requirements for milling machine facilities 


necessary for the accomplishment of current airplane contracts. 
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MANUFACTURING 


Planning and Tooling 
А total of 29, 580 new tools were completed on the YF-102 (8-82) as of. 
31 March 1954. 


There have been 11, 375 tool orders released through Planning on the 
Е-102А (8-90) and 7, 512 tools completed. Major assembly tooling is on or 
ahead of schedule. 


Material Status 


Other than a few instances that require special handling or deviations 
all outside purchased parts are being received as required. 


Sufficient bar and billet stock is being received, where required as 
substitution, for forgings, castings, and extrusions through the first few 
airplanes. 
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Foreword 


This report describes and illustrates the status as of 
31 July 1954, and the progress for the month of July 1954, 
of the U.S. Air Force Models YF-102 and F-102A airplanes 
currently being designed and produced by Convair, a division 
of General Dynamics Corporation, under contract number 
A.F33(600)5942. 
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Manufacturing 


STATUS 
PRODUCTION 


The first five production airplanes have been delivered to the Air Force 
as scheduled. The fifth airplane was flown from Convair, San Diego, to the 
Palmdale interim flight facility 8 July 1954. The sixth production airplane, 
which was factory completed 15 July, was flown to Palmdale 26 July. The 
seventh and eighth production airplanes are shown in figure 2 as they ap- 
peared in the last two Stations of Final Assembly. These airplanes will be 
delivered in August and September 1954 respectively, as scheduled. 


The manufacturing program for the four Model 8-90 airplanes is pro- 
gressing satisfactorily. Figure 3 shows the bulkhead fixtures and fuselage 
С) quarter section fixtures into which the bulkheads are installed. Тһе units 
| Shown in the holding fixtures are for the second airplane. Parts for the 
third airplane are being loaded into the assembly fixtures. After completion 
of these quarter sections they are end-to-end mated as shown at the left hand 
side of figure 4. 


In the center of figure 4 is the mating tool for the aft fuselage section. 
The barrel for the first production airplane has been moved into a primary 
station. To the right is the pilot's compartment build-up line where all four 
pilots' compartments are in work. The pilot's compartment and the two fuse- 
lage barrels are assembled into the fuselage structure fixture where they are 
mated, This fixture is complete as shown in the background of figure 4. 


The new type extended nose section and its build-up area are shown іп 
figure 5. Also in this picture are the wings for the first production airplane. 
These wings have been completed through the bore and ream operation and 
are ready to be placed in the primary flat line shown in the right hand back- 
ground of the picture. 


The first detail production orders for the Model 8-10 have been issued 
tothe shop. First major assembly on this model will be started 1 October 
1954. 
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Manufacturing Progress (Model 8-90). Photo Е8-2391 


Figure 3. 
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Photo F8-2398 


Manufacturing Progress (Model 8-90). 
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MANUFACTURING 
Planning and Tooling 
Model 8-90 


The basic structural tooling for the wing and fuselage is substantially 
complete. The No. 1 wing has been mated and the fuselage will begin mating 
on 5 August 1954, 


Model 8-10 


АП major tooling changes from the Model 8-82 and Model 8-90 configu- 
rations to the Model 8-10 configuration are in work in Tool Design. Work will 
begin in Tool Manufacture Departments by 6 August. 


Material 


New engine deliveries for the program have improved to a point of ade- 
quate support at this time. However, as increasing numbers of aircraft are 
becoming available for flight, the return of repaired or overhauled engines 
must be expedited to sufficiently support the flight program. Local AFPR 
and AMC have been requested to assist in the resolution of this problem. 


Castings and major OSP development items are a procurement problem. 
Off station installations will be made where necessary in order to avoid de- 
laying the delivery schedule. 


EQUIPMENT 
Mill Área 


The Cincinnati Hydrotel mill sub-tables are now being manufactured at 
. Convair, San Diego. 


Installation of the 60-ft Farnham machine is 90 percent complete. Pre- 
paration for test runs are scheduled for 1 September. 


The Edstrom Carlson Scarfing mill has been installed and released to 
production, 


Installation of the 34-ft Onsrud Skin Mill is approximately 60 percent 
complete. This mill is scheduled for release to production by 15 September. 


Tool Room Area 


The normalizing furnace has been installed and will be released to pro- 
duction as soon as the required electric feeder lines are installed. These 
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requirements have been approved in accordance with Supplement ПА. Instal- 
lation of the power supply will begin in August. 


Installation of the Contact Printer in Building 1, Plant II, is completed 
and has been released to production. 


The plaster and plastic die area is now being activated and awaiting 
required equipment. Partial receipt of equipment has been accomplished. 
Full receipt is expected by 15 September. 


The installation of the Blanchard Grinder has been completed and re- 
leased to production. 


Spot Weld Area 


The Spot Weld area is now being activated in Building 1, Plant H. Acti- 
vation to full usage of this area will require 30 to 60 days for power source 
installation. 


Sheet Metal Area 
The 7,000-ton Hydro Press is being installed. Completion of the instal- Q 


lation is scheduled 1 September 1954 for test runs. Installation of the power 
requirements can now start, as approval has been granted for Supplement ПА, 


The 1,000-ton Verson Blanking Press is now approximately 80 percent 
complete. 


Figure 6. Flight of Serial No. 53-1782 Over Edwards AFB. 
| Photo A-2083 
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Flight Tests 


STATUS 
ACTIVITY 
Aircraft Serial No. 52-7995 (Model 8-80) 


Six flights were conducted during July totaling 2 hours and 50 minutes 
of flight time. Туо taxi tests were also conducted. 


Several tests were made to determine the dynamic response to sudden 
release from rudder displacement. Тһе damping characteristics with the 
yaw damper іп use have been essentially dead-beat. 


+ Transonic and supersonic turns were conducted to check the longitudinal 
Ç stability. No indication of porpoising was evident. 


À study to determine the effects on thrust of bleeding compressor air 
for auxiliary power was accomplished. Results agreed fairly well with the 
engine manufacturers predicted values. 


Drag polar points were obtained to complete the polar for the cambered 
wing configuration at high values of lift coefficient. Speed power points 
under accelerated flight conditions were successfully obtained. 


Wing vibration tests were completed up to Mach 1.3; satisfactory damp- 
ing was demonstrated. 


Taxi tests were completed for study of nose landing gear loads under 
the most adverse conditions. 


The airplane was removed from flight status on 19 July to commence 
a one-month modification period. Principal modifications to be made are 
installation of an extended or elongated forward fuselage section, and a 
larger fuselage-elevon fillet. 


Aircraft Serial No. 53-1779 (Model 8-82) 
О The Convair Flight Test Program was completed and the airplane dell- 
vered to Palmdale for modification, prior to delivery to Hughes Aircraft 


Company. 


CONFIDENTIAL 


š | | | CONFIDENTIAL 


Eleven flights were flown during the month for a total time of 5 hours 
34 minutes. The total time to date is 12 hours 46 minutes. 


There were no major configuration changes on the airplane. 


Installation of the low gain rudder control valve increased the stability 
of the rudder control system. 


Tests for evaluation of the pitch and yaw damping system were accomp- 
lished utilizing the programmer to induce pulses into the pitch and yaw damp- 
ing system. Subsonic and supersonic data were obtained using zero and 
nominal pitch and yaw damper gain settings. Rudder fixed, aileron rolls 
were accomplished for an investigation of adverse yaw. 


Convair Flight Operations Report, ZC-8-502-3, dated 25 June 1954, 
was published. 


Aircraft Serial No. 53-1780 (Model 8-82) 


This airplane has been undergoing extensive modification, and was 
being instrumented during the month, Flight tests are due to begin shortly. 


Aircraft Serial Хо, 53-1781 (Model 8-82) 


The majority of the month was spent on a modification program which 
included the installation of cambered wing leading edges, reflex wing tips 
and inboard wing fences. Following modification, two flights of 34 minutes 
duration each were flown, bringing the total flight time accumulated to date 
on this airplane to 2 hours 38 minutes. 


Flight No. 7 initiated the flight characteristics study of the missile 
bay door operation. With missile bay doors open, no unusual characteristics 
were noted. Only slight buffet and reduced directional control were noted 
as speed increased (Mach 0.93 maximum). Satisfactory landing character- 
istics with missile bay doors open were also demonstrated. : 


The Ram Air Turbine was extended for the first time during Flight 
No. 8. No unusual stability characteristics were encountered, and a land- 
ing was made with the Ram Air Turbine in the extended position with no ad- 
verse characteristics noted. 


Aircraft Serial No. 53-1782 (Model 8-82) 
Tests were conducted to demonstrate the operation of the production Q 


antenna installation for both communication and navigation equipment. The 
airplane was flown 6 hours and 36 minutes during the month, making a total 
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flight time of 8 hours and 57 minutes. The first seven flights completed nor- 
mal shakedown, and instrument calibration. On Flight No. 8, the operation 

of the AN/ARN-14 antenna localizer function was demonstrated to be satis- 
factory during flight operations on a standard cloverleaf pattern. Flights 9 
through 14 were accomplished for the purpose of pilot familiarization and 
demonstration of the functional operation of the omni portion of the AN/ARN-14 
system, Оп Flight No. 9, the initial deployment of a Dacron drogue chute was 
made, and the measured canopy elongation was found to be within limits. 


Aircraft Serial No. 53-1783 (Model 8-82) 


Ferry flight from Convair, San Diego, to Palmdale made 8 July. 
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| Figure 8. Flight of Serial No. 53-1782 Over Edwards AFB. 
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Engineering Tests 


& Studies 


STATUS 

FLUTTER INVESTIGATION 
a. Present Airplane 

Flight flutter testing of the present configuration of the YF-102 airplane 
has been completed. Data obtained has indicated sufficient damping to justify 
increasing the flight Mach number for this configuration. Results are cur- 
rently being summarized and will be published in the near future. 

It is expected that within the next month another 1/9-scale wing model 
will be sent to NACA Wallop's Island for flight testing with a temperature pro- 

d tective coating applied to the exterior of the model. 

b. F-102A Airplane 

Flutter calculations have been initiated on the F-102A airplane. То date 
it is anticipated that subsonic flutter calculations will be made for the configu- 
ration with auxiliary fuel tanks and supersonic flutter calculations shall be 
made for the combat version without auxiliary fuel tanks, 


Design and construction of two 1/5-scale fin flutter models is currently 
under way with completion of the first model expected by December 1954. 
VIBRATORY INLET DUCT STRESS SURVEY 


Tests have been completed on the inlet ducts to the J-57 engine for vari- 
ous configurations as follows: 


1. Full-scale airplane ducts іп flight and оп the ground 

2. | 1/3-scale wooden duct model 

3. Full-scale ducts on engine test stand 

A compilation of the results from these tests is currently under way and 


Q is to be released within the next 30 days. The memorandum containing these 
results is DF-8-135, "Fatigue Study of the F-102 Air Inlet Ducts," ` 
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MISSILE BAY AND MISSILE BAY DOOR STRESSES AND PRESSURES 


being evaluated to determine stresses in actuator rods on missile bay doors 


Flight data from the armament test airplane Serial No. 53-1781 is now: 
and air pressures acting on the interior of the missile bays in flight. 


AIR LOADS 


New symmetrical and unsymmetrical wing loads for the F-102A have 
been completed. These values are consistent with a gross weight of 25, 500. 
lbs and a maximum symmetrical load factor of 7.0. 


Aerodynamic data breakdown incorporating wind tunnel pressure data 
has been completed. 


Matrices for calculating the effect of wing and tail elasticity on the aero- 
dynamic data have been completed. 


Miscellaneous loads on Ram Air ‘Turbine, drogue chute-dive brake, . | 
and from canopy and pilot ejection study have been determined. 


Revised preliminary loads on TF consistent with the above Model 8-10 $ 
loads have been completed. 


PITCH AND YAW DAMPER SYSTEM 


Flight testing of the pitch and yaw damper system in Serial Хо. 53-1779 
was completed оп 1 August in accordance with revised test plans. Successful 
pitch damper flights were made during these tests. Pitch stability problems 
were encountered with damper below 25,000 ft altitude at speeds in excess of 
М =0.8. Агеуіеу of damper malfunctions is included in Convair Report 
ZU-8-024. 


The pitch damper problems encountered on Serial No, 53-1779 will be 
investigated in the pitch damper flights on Serial No. 53-1780. A complete 
pitch and yaw damper system has been installed on Serial No. 53-1780 апа 
early damper flights are planned. 


А pitch damper will be installed іп Serial No. 52-7995 in the near future. 


PILOT ASSIST SYSTEM 


The pilot assist components for Serial No. 53-1780 һауе been checked 
out on the Model 8-83 test stand. The pitch gain is now satisfactory while the » 
roll gain is low but usable in the present configuration. This pilot assist 
System will be installed on Serial No. 53-1780 in the near future. 
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The automatic trim switches can be used as а safety device for pilot 
assist if their function is changed. As a pitch "р" limiter these switches act 
to disengage the pilot assist system when a specified elevator deflection from 
trim is exceeded. No automatic trim will be used during the early flights of 
the pilot assist system. 


CSTI DEVELOPMENT 


Problems have been encountered in coupling the CSTI breadboard 
equipment with the damper system. The signal steadiness and noise level 
of the damper systems appear to impair the CSTI effectiveness. Tests 
with a complete tie-in of the CSTI breadboard, damper system and the con- 
trol system will continue. 


FLIGHT SIMULATOR 
The flight simulator has been used to compare flight test and theoretical 


responses. Consistent checks on the aircraft response with yaw ‘damper were 
obtained on the simulator. Tests are continuing. 
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Engineering 


An F-102A (Model 8-10) Cockpit Configuration Conference was held 
at Convair, San Diego, 28 and 29 July 1954, Attendance consisted of approxi- 
mately 34 Air Force personnel under Col. К. W. Schultz, МАРС, Chairman 
‘of the Board, and 4 representatives of Hughes Aircraft Company, together 
with Convair engineering personnel. 


The principal improvements incorporated in the new configuration are 
(1) interior rearrangement, (2) 10? seat, (3) improved lighting, and (4) im- 
proved canopy (coordinated with extended nose). Figures 9, 10, and 11 
(О are photographs showing the cockpit mock-up as inspected by Conference 
personnel, 


CONFIDENTIAL 7 


4:1 4 7. Tl: 


ig CONFIDENTIAL 


— Num ee reese шш o 


CONFIDENTIAL 


disc. ча موو سه‎ ma m m moo رر‎ n 


—— n. 


F-102A Improved Cockpit, 3⁄4 View R. H. Side. Photo F8-2379 
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F-102A Improved Cockpit, 3/4 View L.H. Side. Photo F8-2380 


Figure 11. 
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Foreword 


This report describes and illustrates the status as of 
30September 1954, and the progress for the month of Septem- 
ber 1954, of the U. S. Airforce Models YF-102 and F-102A 
| airplanes currently being designed and produced by Convair 
| a division of General Dynamics Corporation, under contract 
| number AF33(600)5942. 
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Figure 1. Three-View F-102A (Model 8-10) 
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Manufacturing Progress (Model 8-90) Photo F8-2503 


Figure 2. 
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Manvfacturing 


STATUS 
PRODUCTION 


All eight Model 8-82 airplanes have been factory completed. Seven 
have been accepted by.the Air Force. The eighth airplane was flown to Palm- 
dale on 26 September and is undergoing pre-flight and minor revisions prior 
to delivery. 


Тһе manufacturing program for the four 8-90 model airplanes is pro- 
gressing satisfactorily. 


Figure 2 shows the first airplane in the second station of final assem- 
bly on sechedule. In the upper left hand corner of Figure 3 the second air- 
plane is shown in the third station of fuselage primary where pilot's electri- 
cal equipment, cooling ducts, and pneumatic and hydraulic tubing are being 
installed. Ships 3 and 4 are shown in the upper right hand corner of Figure 
III where ship £3 is nearing completion of fuselage mate. Figure 4 shows 
the build-up of the 8-10 model mockup progressing on schedule. 


Detail and sub-assembly manufacturing for the early start components 
is underway for the aerodynamic lightweight airplane. Approximately 3700 
shop orders have been released to date, of which 33% have been completed. 


PLANNING AND TOOLING 


The tooling task on the 8-90 models has been completed. A total of 
10, 273 tool orders have been released on the 8-10 model of which 5, 808 have 
been completed, Of the 3,647 open tool orders, 2,977 are in tool manufac- 
turing. | 


MATERIAL 
Material procurement for the 8-90 model is satisfactory. Temporary 


substitutions will be made on long time itemis where necessary in order to 
facilitate the program. Engine procurement has improved and the present 


delivery dates indicate that this program can be supported. 


. Material procurement for the 8-10 model is being handled on an ex- 
pedited basis to insure program support. 
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Receipt of major machined fittings indicates that off-station installa- 
tions must be made for the first few airplanes. 


EQUIPMENT 


Preliminary activity for the procurement of power facilities for the 
fabrication departments has been initiated and prime orders for transformers 


and wire have been let. Expected completion date subject to delivery of e- 
quipment is approximately 15 December 1954. 
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Figure 3. Manufacturing Progress (Model 8-90) Photo F8-2508 
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Manufacturing Progress (Model 8-90) Photo F8-2507 


Figure 4. 


C 


CONFIDENTIAL 3 


£ رو ar‏ رج جج نو Bi T) BY XI X:‏ زي BE Ni Ri ME ES BS NES‏ زي Si Di Ë:‏ یس HO) Bi Ke BL Xi‏ بی Hi Si S) Di‏ رع 51 ok) OBI di BI SI EI Pi BI NI NI EI BL EI NI XI B) Bl‏ بج 


CONFIDENTIAL 


| | Flight Tests 


STATUS 


ACTIVITY 
Aircraft Serial No. 52-7995 (Model 8-80) 


The flight time for the month was seven (7) hours and fifty-two (52) min- 
utes (Flights 99 thru 112) bringing the total flight time for the airplane to 
sixty-nine (69) hours and twenty-one (21) minutes. 


Major Changes 


1. Configuration 


The test configuration as of Flight 98 has been modified by the fol- 
lowing major changes: 


a. Installation of long extended nose section. 

b. Installation of large fuselage-elevon fillet (yellow canary). 
c. Revision of boundary layer trough. 

d. Elimination of omni-loop fin antenna. 


2. Instrumentation 
a. Wing shaker equipment removed. 
b. Nose cone pressure pickups (9) installed to read on Oscill. No. 


1 and photo recorder. 
c. Large elevon fillet instrumentation installed. 


Summary of Flights: 
1. Flight No. 99 
Ал airplane systems and test instrumentation shakedown flight for 
the new configuration was accomplished. А supersonic dive from 


43, 000 feet was performed for evaluation of airplane performance, 
drag and airspeed calibration. 
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Flight No. 100 


Two supersonic dives from 43, 000 feet were accomplished, one 
leveling out at 34, 000 feet and опе at 27, 000 feet, A maximum 
power anda military power deceleration run to Mach 0, 80 was flown. 


Flight No. 101 


Two supersonic dives and level flight runs were performed to ob- | 
tain flight data for evaluation of airplane performance, drag and 

airspeed calibration. | 
Flight No. 102 | 


A subsonic airspeed calibration was obtained utilizing the AFFTC 
F-86-type pacer airplane, 


Flight No, 103 ! 


The intended flight plan was cancelled because of fuel quantity gage 
malfunction. 


Flight No. 104 | в 


Two supersonic dives were performed to obtain flight data for eval- 
uation of airplane performance and drag. This completes the high 
speed dive performance test unléss additional data will be required. 


Two rudder kicks, yaw damper off and yaw damper on, were ac- 
complished at 20, 000 feet with satisfactory damping. 


Flight No. 105 


Five (5) level flight speed-power points at 50, 000 pounds weight/ 
pressure ratio (W/ 5) were flown, for evaluation of airplane pers 
formance and drag. 


Flight No. 106 

Nine (9) level flight speed - power points at 50, 000 pounds weight/ 
pressure ratio (W/ $ ) were obtained for airplane performance and 
drag evaluation. 

Flight No. 107 

Nine (8) level flight speed power points at 75, 000 pounds weight/ 


pressure (W/ 8 ) ratio were accomplished for airplane performance 88 
and drag evaluation. | 
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10. Flight No. 108 


Transonic and supersonic airspeed calibration data using AFFTC 
radar phototheodolite were obtained during a level flight accelera- 
tion from approximately 0.75 Mach number and a military-power 
dive and recovery with a maximum Mach number of 1. 03. А radi- 
osonde survey was conducted by AFFTC in conjunction with this 
flight. 


11. Flight No. 109 


Airplane performance and drag data were obtained from nine (9) 
stabilized speed-power points at 117, 000 pounds weight/pressure 
ratio (W/ $ ) at 35, 000 feet. 


12. Flight No. 110 


To obtain an airspeed calibration throughout the subsonic and tran- 
sonic speed ranges and to evaluate the system lag, accelerating 
and decelerating runs were made at approximately 33, 000 feet uti- 
lizing the AFFTC Е-86А pacer aircraft. 


Three (3) level flight speed-power points were run at 25, 000 feet 
and 1.5 "g's" for indicated Mach numbers of 0. 85 to 0. 70. 


13. Flight No. 111 


А maximum power climb to service ceiling was accomplished. А 
supersonic dive to 30, 000 feet was made, showing the highest air- 
speed and Mach number attained by this airplane to date. А quanti- 
tative buffet study at 30, 000 feet in the 0. 93 Mach range was made. 


14. Flight No. 112 


A qualitative longitudinal control sensitivity evaluation with modifi - 
ed cam is Shelly Unit and fast trim actuator was accomplished by 
tracking an F-86 pacer aircraft. А quantitative buffet study at 

15, 000 feet and 35, 000 feet was made using the F-86 pacer air- 
craft as escort. 


Operations Planned 


The principal operations planned for the month of October are longi- 
tudinal sensitivity and compressor stalltests. Information to be obtained as 
by-product tests includes: 


1. Pressure distribution on aft fuselage (yellow canary). 
2. Buffet study, including effects of fin tip antenna. 
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3, Pressures on sharp nose forward fuselage. i 

4, Wing tip structure data. 

5. Study of causes of directional trim change including the effect of x 
dummy rudder actuator fairing. 


6. Adverse yaw. 
7. Cooling with air-oil cooler by-passed. 
8. Temperature of afterburner actuators with new blanket installed. 
9, Hydraulic oil temperature with cooler removed. 
10. Aft compartment cooling, 


Reports Published 

None. 
Operational Notes 

Maximum altitude (49, 400 feet indicated), maximum airspeed (644 MPH 
indicated ) and maximum Mach number (1.334) to date was accomplished on 
Flight No. 111. 

It is considered noteworthy to report that the airplane in this configura- 


tion is generally more pleasant to fly throughout its entire speed range than E 
any of the other F-102 aircraft. لی‎ 


Aircraft Serial No. 53-1780 (Model 8-82) 

The airplane was out of service for maintenance and an engine change 
for most of the month, so only two flights were made. АП of which were de- 
voted to further development of the pitch damper system. Due to the above 
mentioned lay-up, the proposed Air Turbine Motor Tests were not conducted, 

À. Flight Time this month was 1:09 for a total of 2:22 on the airplane. 

B. The configuration is the same as it was for the month of August. 

C. Summary of Flight 

Flights 4 and 5 continued the pitch damper tests. Тһе yaw damper 
at present is disengaged, but will be returned to service as soon 
as it is repaired. 


D. Operations Planned 


Continuation of the pitch and yaw damper tests and initiation of the 
air turbine motor performance tests. 
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Airplane Serial No. 53-1781 (Model 8-82) 


A total of six flights were made during the month. Two flights were 
conducted to investigate the effect of missile firing on the airplane and power- 
plant. Nose gear failure occurred on the second flight requiring extensive 
repairs to the airplane. The remaining flights were conducted to check climb 
and cruise control and for general shakedown. 


А. Flight time this month: 5:12 
Total flight time to date: 10:10 


B. Major modification to the airplane consisted of installing a GAR-1 
dummy missile in the right hand forward bay. Тһе other five bays 
were equipped with inert missiles. 


C. The missile launching system was evaluated for operation and the 
effect of missile firing on the airplane and powerplant was investi- 
gated. Preliminary determination of the firing test demonstrated 
that the launching system is satisfactory. Missile exhaust dust had 
no apparent effect on engine operation and dynamic response of the 
airplane to firing was satisfactory. No cockpit contamination from 
missile exhaust was observed. 


D. The airplane is scheduled for Holloman А.р. С., the first week in 
October. Instrumentation will be brought to the programmed level 
and missile firing tests will be continued. 


E. Convair Report ZC-8-504-2, Flight Operations Report, dated 28 
September 1954, covering Flights 9 and 10 was published. 


F. Successful missile firing and separation was achieved at 35, 000 
feet (P. A. ) and 260 knots (Vi) in "lg" level flight. 


Aircraft Serial No. 53-1783 (Model 8-82) 


А total of 12 flights (Flight Time 12:15) were accomplished on the air- 
plane. 


The major test items accomplished were: 


1. Ram Air Turbine Tests 
2. Antenna Tests 
3. А/В Blanket Effectiveness 


The Ram Air Turbine tests were completed with the exception of the 
emergency landing which is to be accomplished on Ram Air Turbine Hydraulic 
Pressure only. 
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The antenna tests scheduled to be accomplished by this airplane were 
completed. These tests were a continuation of the antenna tests which had 
previously been assigned to YF-102 S/N 1782. 


Satisfactory progress is being made toward completion of the installa- 
tion of the instrumentation necessary to accomplish the anti-icing tests. 
These tests should be started in the near future. 


Other items which are currently scheduled for testing next month are: 
1. Continuation of A/B blanket effectiveness tests. 


2. Cockpit temperature evaluation. | 
3. Windshield canopy de-fog system test. 
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Engineering Tests 


& Studies 


STATUS 


FLUTTER INVESTIGA TION 
Present Airplane 


The 1/8 scale wing flutter model is now being covered with the temper- 
ature insulating "Thermoclad" coating and it is expected that the next model 
will be shipped to NACA Langley Field, Virginia in the early partof November. 


F-102A Airplane 


Convair Report No. ZU-8-026, "Outline of F-102A Ground Vibration 
Tests", dated 25 August 1954, has been prepared to enumerate the tests re- 
quired to obtain the complete airplane coupled vibration modes and frequen- 
cies insofar as possible. 


Construction of the 1/5 scale F-102A fin and rudder flutter models are 
progressing as planned and on schedule. 


‚ МОБЕ WHEEL LANDING GEAR SHIMMY DAMPER 


AS a result of the nose wheel landing gear failure on S/N 53-1781 an 
investigation has been undertaken to establish the tolerance limits on the 
shimmy damper. 

AIR LOADS 

An ejection study has been made of the new pneumatic canopy remover 

system indicating satisfactory trajectory for speeds above 200 mph. 


A tail load investigation is being made to establish design loads for the 
8-10 airplane. These values will be established according to the require- 
ments set forth іп ZU-8-023. 


Wing tank ejection requirements are being checked in light of new pro- 
posed removers. This is due to a reduction in remover stroke available. 


The C. G. and gross weight for structural design of the TF version 
has been established. 
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Preliminary fuselage loads for design have been established. 


A comparitive study has been initiated to indicate 08 between 
the F and TF for structural analysis. 


PITCH AND YAW DAMPER SYSTEM 


The first production pitch and yaw damper system has been received 
from Minneapolis Honeywell and is presently undergoing bench testing. This 
system will be installed in airplane S/N 1787 which is the first of the 8-90 
series. The production damper system has several significant differences 
with respect to the engineering model systems. Тһе most noteworthy are: 


1. Self centering servo actuators with new type valves 
and internally mounted feedback pot which makes the 
actuators much less subject to damage from handling 
and installation. 


2. Elimination of synchronizer and centering circuitry 
as а result of self centering servos. 


Jj. Amplifier repackaged. Q 


Pitch damper flight testing was resumed on airplane 1780. Prelimin- 
ary results indicate that the 1 cps oscillation encountered at high dynamic 
pressure conditions оп 1779 do not occur on 1780. Significant differences in 
the control system are an improved centering spring in the elevator system 
and pre-load springs on the trim jacks to take out the free play. "Testing is 
not yet complete on this problem however. 


PILOT ASSIST SYSTEM 


The first system received is ready for installation in airplane 1780 
for flight test. This is expected to take place within a week. The small am- 
plitude oscillations in the roll channel reported earlier were eliminated by 
adding a lead network in the roll rate channel, The turn coordination part 
of the yaw damper will be activated at the same time that the pilot assist sys- 
tem is installed in 1780. 


AFCS DEVELOPMENT 


When the test stand was operated in conjunction with the M-H control 
System and the hydraulic system, it was found that the amount of aileron 
motion present due to elevator inputs was negligible. 


The block diagrams for the revised AFCS configuration have been re- 
ceived from Hughes Aircraft Company and Phase II of the AFCS simulation 2 
program has been started. 
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` FLIGHT SIMULATOR AND CONTROL SYSTEM ANALYSIS 


Ап analysis of the control system has been carried out to determine 
the effect of the force and displacement characteristic of the control system 
on the pilot opinion of handling characteristics. А trim servo is being de- 
veloped using REAC equipment. The operation of this servo will be checked 
on the simulator. 


А force sensor will also be developed on the REAC to enable the pilot 
to fly within the friction and slop regions of the control system. Analysis of 
the control sensitivity problem will also be carried out on the simulator us- 
ing the proposed ratio changer for S/N 7995. 


FLIGHT TEST ANALYSIS 


Dynamics Group memorandum DF-8-137, dated September 1954, con- 
tains a summary of flight test analysis of S/N 52-7995 through flight No. 98. 
Flights 99 through 110, with the revised airplane configuration, have been 
flown primarily for performance and airspeed calibration data and lack of 
instrumentation and reliable calibration factors has rendered stability and 
control data of little value to date. Continued effort is being made to use the 
data available. 
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Foreword 


This report describes and illustrates the status as 
of 30 October 1954, and the progress for the month of Octo- 
ber 1954, of the U. S. Airforce Models YF-102 and F-102A 
airplanes currently being designed and produced by Convair 
a division of General Dynamics Corporation, under contract 
number AF33(600)5942. 
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Manufacturing 


STATUS 
PRODUCTION 


АП of the eight Model 8-82 airplanes have been accepted by the Air 
Force and are in their various test programs. 


The manufacturing process of the four 8-90 Model airplanes is pro- 
gressing to schedule. 


Figure 2 shows the first airplane nearing final completion with the 
second airplane in the first station of final assembly. Figure 3 shows the 
third airplane in fuselage primary and the fourth airplane in fuselage mate. 

. Figure 4 shows the 8-10 Metal mock-up nearing structure completion. 


C Figure 5 shows the first 8-10 side panel fixture being loaded. 


Loading of details and sub-assemblies into the major fixtures has 
Started on the early schedule components for the Model 8-10 program. А 
total of 5, 880 shop orders have been released to date, of which 50% havebeen 
completed. 


PLANNING AND TOOLING 

The tooling task has been completed on the 8-90 models. 

Tool Manufacturing is concentrating its work on the early-need tools 
for the 8- 10 program so that these components may be started on schedule. 
А total of 13, 738 tool orders have been released to date of which 9, 654 һауе 
been completed. Of the 3,294 open tool orders, 2,504 are in Tool Manufac- 
turing. 

MATERIAL 
Material condition on the 8-90 model is satisfactory. Attempts to 


up-rate the engine thrust were only marginally successful. Engine 2 tests 
showed better results and will be installed in the first airplane. Substitution 
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Figure 3. 
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оп а few parts were necessary іп order to prevent delay in final assembly, 
however, the parts in question may still be reviewed in time for installation 
before airplane leaves final assembly. 


Model 8-10 subcontract and OSP parts continue to be expedited to 
meet manufacturing schedules. In four (4) instances the subcontract major 
machined fittings have shown a slight slippage from schedule beyond thefirst 
Ship, however, additional sources are being located to overcome this defi- 
ciency. Substitutions on a few known late OSP items have already been re- 
quested in order to be on the safe side rather than cause a program delay. 
GFAE items are remaining on schedule. 


EQUIPMENT 


Current vendor promise dates for the transformers and wire for the 
high power line has made it necessary to revise the schedule availability 
dates for a number of the items of equipment needed for production. These 
dates extend from December 6, 1954 through April 4, 1955. 


Several additional items of equipment are now awaiting local AAF 
office approval and processing. These include tube benders, metal fitting 
О machine and a processing tank for cables. 


Investigation is being carried on to determine the exact equipment and 


facility requirements necessary to conform with the latest paint specifications 
calling for land based Type I finish. 
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Manufacturing Progress 


Figure 4. 
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Figure 5. 
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Engineering Tests 


& Studies 


STATUS 


FLUTTER INVESTIGATION 
Present Airplane 


Shipment of 1/9 scale flutter model has been delayed until November, 
1954 due to unavailability of sufficient "Thermoclad" to give adequate tem- 
perature insulation. Additional supplies of the material are being made up 
and shipment of the models will follow shortly after receipt of material. 


F-102A Airplane 


@ Computation of symmetric vibration modes for the flutter analysis is 
progressing satisfactorily and it is anticipated that the flutter investigation 
will be initiated by early November 1954. 


Fin and rudder flutter models of 1/5 scale are being fabricated on 
Schedule and completion is expected by early December. 


Preparations for ground vibration testing airplane S/N 52-1787 are 
underway and the testing is scheduled for the last week of November 1954. 
Testing will be done at Convair, San Diego. 


AIR LOADS 


À preliminary investigation has been made of forces on the proposed 
canopy and pilot ejection sled. Further study is to be made as the configura- 
tion is settled. 


Work has been started on the final analysis of air loads for the 8-10 
airplane. 


Flight Test data on the "yellow canary" is being compared with that 
taken on the windtunnel pressure model. 
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А re-examination of the flight restrictions for the 8-80 and 8-82 air- 
planes is being made 


Armament loads for the Armament Test Stand are being calculated. 
Their values cover a larger number of load factors than was presented for 
structural design in order to evaluate intermediate points. 


Examination of pilot escape in light of discussion with Lt. Colonel 
Stapp indicates more favorable values may be obtained than was previously 
anticipated. 


PITCH AND YAW DAMPER SYSTEM 


Bench testing of the first production pitch and yaw damper system has 
been completed and the system installed in airplane S/N 1787. Calibration 
and functional tests on the airplanes are expected to be accomplished during 
the month of November. 


Flight Number eight (8) of airplane 1780 resulted in recurrence of the 
1 cycle per second oscillations in pitch at high speeds with the pitch damper 
on. This trouble was encountered earlier on airplane 1779 but until flight 8, 
airplane 1780 has been free of this difficulty. Subsequent ground tests have (2 
indicated that the reduction of control system friction prior to this flight re- 
duced the back-up force available to the pitch damper below that requiredfor 
normal operation and/or removing the dither on the main control valve by re- 
placing the Honeywell damper actuator by Moog type caused the main control 
valve friction and hence the back-up force requirements to increase. Several 
means of correcting this difficulty are available and are being studied at pre- 
sent. 


А pitch damper has been installed on airplane 7995; however, no 
flights have been made since the installation. 


The turn coordinator part of the yaw damper has been activated on 
1780 and was operated for the first time on flight 8 of 1780. Results are not 
considered valid because of a sluggish rudder control system caused by ex- 
cessive friction in the follow-up linkage due to àn overly tightened linkage 
joint. This has since been remedied and tests are to be continued on succeed- 
ing flights. 


PILOT ASSIST SYSTEM 
The first system has been installed in airplane 1780 and is expected 


to be operated with limited authority on the next flight. The second system 
is being checked out on the controls test stand prior to installation in airplane 


1781. (О 
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AFCS DEVELOPMENT 


Preliminary check runs for Phase II of the AFCS simulation program 
have been received from Hughes Aircraft Company. There is good agree- 
ment between the Hughes and Convair data for the modes of operation and 
flight conditions checked to date. 


FLIGHT SIMULATOR AND CONTROL SYSTEM DEVELOPMENT 


Extensive tests have been completed using force links input to the 
pitch damper to allow precise flight within the control system stiction. А 
Minneapolis Honeywell "Easy Joe" force link was modified for push-pull ac- 
tion and mounted in the elevator system on the 8-83 test stand. Hysteresis 
curves show that the stiction band of pilot force vs elevator displacement can 
be reduced from 4 pounds to 1/2 pound by this force link. 


А F-102 engineering test pilot "flew" the simulator and stated that the 
force link input could materially reduce the sensitivity problem. Effortsare 
now being made to prepare the force links for early flight evaluation. 


Preparations are being made to expedite the bench tests of the three 


О (3) Trim Servo systems to be delivered by AiResearch. It is hoped that 
one system can be passed for flight evaluation by mid November. 


Tests are being conducted on the 8-92 test stand to check out the hy- 
draulic control system. 


FLIGHT TEST ANALYSIS 


Dynamics Group Memorandum DF-8-142 dated 25 October 1954 con- 
tains a summary of flight test status of S/N 52-7995 airplane from Flights 
#99 to #144. These flights were made with the new configuration (i. e., elon- 
gated nose, Yellow Canary, etc. ) and were confined primarily to airspeed 
calibration and performance. 


Testing emphasis on this airplane is presently concerned with obtain- 
ing control sensitivity data such as stick force per g and elevator required 
for trim. 


Variable parameter yaw damper tests and pilot assist tests arebegin- 
ing on S/N 53-1780 airplane. 
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AERODYNAMICS 


Windtunnel tests of the 1/20 scale model in the WADC 10 foot tunnel 
at Wright Field were completed on October 22nd. 


Tests of the F-102A configuration included body improvements, wing 
camber, speed brakes and semi-submerged special weapons. Dragpolars 
with fixed and free transition were obtained including trim. 


YF-102 tests included drag polars with free and fixed transition. 


OPERATIONS ANALYSIS 


А study has been completed on the feasibility of installing a liquid 
fuel rocket on the F-102A airplane. With two 5700 lb. thrust units the F-102A 
could attack 60, 000 ft., М-0.9 bombers at a Mach number of 1.24. External 
tanks to carry JP-4 fuel along with internal acid tanks in the missile bay 
would be needed for this mission. The armament would consist of four Falcon 
missiles. Additional results and kill probabilities can be found in report ZP- 
8-015. 


А study is now underway to investigate climbing and snap-up type of 2 


attacks against 60, 000 ft. М- 0.9 bombers. It is anticipated that the results 
of this study can be reported in the next progress report. 
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Flight Tests 


SUMMARY 
Aircraft Serial No. 52-7995 


Flight Time (Total) 


The flight time for the month was one (1) hour and seven (7) minutes, 
(Flights 113-114) bringing the total flight time for the airplane to seventy (70) 
hours and fifty four (54) minutes. 


Major Changes 


None 
Q Summary of Flights 


| 1. Flight No. 113 

А climb to approximately 48, 00011 and a dive from'45, 000 ft at 1.067 
Mach number furnished data for aft fuselage 8 and elongated 
nose pressure distribution studies. 


| А longitudinal control sensitivity evaluation was accomplished by 
tracking an F-86 pacer aircraft, 


2. Flight No. 114 


Elevator angle versus "g's" was determined at various altitudes 
throughout the practical Mach number range. 


Aft fuselage fairing pressure distribution data were obtained during 
(1) a supersonic dive from 45, 000 feet with a maximum Mach number 
of 1,235 and (2) deceleration runs from level flight at 15, 000 and 
8,000 feet throughout the practical Mach number range. 

Temperature data were taken on inner and outer aft fuselage fairing. 


3. Hysteresis check of elevator and aileron control system 


Two ground checks of elevator and aileron control system were made. 
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Operations Planned 
The principal operations planned for the month of November are: 


1. Qualitative and quantitative evaluation of longitudinal control system 
using both formation and tracking techniques. 

2, То determine power plant compressor stall characteristics. 

3. То evaluate the double yoke control stick and associated system. 


By-product information will be sought on the following items: 


Aft compartment cooling. 

Engine oil cooling with and without the air oil cooler. 

Vibration characteristics in the fuselage nose section. 

Adverse yaw. 

Wing tip structural load data. 

Instrument panel vibration, 

Buffet study. 

Study of directional trim change (effect of dummy rudder actuator | 
fairing). 

Nose pressure data. 


ow Сз сл cc) ка ка 


ز× 


Reports Published Q | 
None | 
Operational Notes 


Additional tests will be required for the determination of elevator angle | 
versus "g's" for various altitudes and Mach numbers. 


Modification work continued on the airplane toward preparation for long- 
itudinal sensitivity and compressor stall testing. | 


SUMMARY 

Aircraft Serial No. 53-1780 
Stability test to further the development of the pitch and yaw damper sys- ` | 

tem are being conducted with emphasis on high gain settings for the pitch dam- | 

per. In addition preliminary evaluation tests have been conducted оп Ше "С" 


limiter and turn coordinator systems. 


Flight Time 


Flight time this month was 02. 10 for a total time of 04. 32. 
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Major Changes 


The configuration is unchanged from that of the previous month (basic 
8-82 YF-102 version with cambered leading edges, reflexed tips, extended 
tail cone, etc.) 
Summary of Flights 

Flights 6, 7, 8 continued the pitch and yaw damper development program. 


The initiated testing of the "С" limiter system was accomplished іп 
flight 7. 


A preliminary evaluation of the turn coordinator system was made on 
flight 8. 


Operations Planned 


Continuation of control system development program for the items listed 


in part C. 
| Reports Published 
| О Керогі Мо. 2С-8-503-1 Covering flights No. 1 and 2. 
| Report No. ZC-8-503-2 Covering flight No. 3. 
| 
SUMMARY 


Aircraft Serial No. 53-1781 


| 

| Seven (7) flights were conducted during the month. Тһе aircraft was 
ferried to Holloman AFB and tests of the aircraft's armament systems were 
incorporated. GAR-1 Falcon, missiles were launched at 20, 000, 30, 000 and 
40, 000 feet. 


Flight time this month 4:45 


Flight Time 
Total flight time to date 14:55 


Major Changes 


| The primary configuration of the aircraft during the month was that of 
the production model, 8-82 version, with a GAR-1 motorized dummy missile 

installed in the center forward missile bay. The other five missile bays were 

б equipped with inert missiles. Ап oil cooler door control switch was installed 
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to provide normal and automatic sequencing of the door to the open and closed 
positions. 


Summary of Flights 


1. Тһе effect of oil cooler door operation during the launching cycle 
was investigated for adverse cooling. 


2. Тһе effects of launching a motorized GAR-1 missile from the center 
forward missile bay on engine operation, cockpit compatibility and 
airframe contamination were investigated. Preliminary study of 
missile separation was also conducted. 


Operations Planned 


1. Preliminary rocket firing tests are planned for the month of Novem- 
ber. Initiation of the GAR-1 captive missile program is also plan- 
ned. 


Operational Notes 


А GAR-1, motorized dummy missile, was successfully fired from the 
40, 000 feet - . 82Mt respectively. No adverse effects оп the airplane or power 
plant as а result of these missile firings have been reported to date. 


SUMMARY 
Aircraft Serial No. 53-1783 


The aircraft was undergoing modification during most of the month; 
however a total of three (3) flights were made during the month. One (1) 
flight was made to check data link isolation and two (2) flights were made for 
cockpit temperature survey. 


Flight Time 

The flight time for the month was 01:19 hours, bringing the total flight 
time for the aircraft to 12:17 hours. 
Major Changes 


Major modification to the aircraft included installation of cambered 
leading edges, installation of Nesa ( anti-fogging and anti-icing ) windshield 
and modification of instrumentation for cabin air distribution and anti-icing 
testing. | 
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Operational Planned 
l. Quantitative tests for engine inlet anti-icing system. 
2. Cockpit temperature survey. 
3. De-fogging system evaluation. 


4. Simulated instrument let-downs, GCA approaches and night flights. 


Operational Notes 


The antenna tests were completed this month. 


NOTE 


On page 9, F-102 Progress No. ZR-8-841 (September) - 
under Aircraft Serial No. 53-1783, the total number of 
flights and total flight time is in error. This statement 
should be corrected to read: A total of 13 flights (flight 
time 7:15) was accomplished on the Airplane. 
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INTRODUCTION | 


This report presents data from additional low speed wind tunnel tests 
on a 1/10 scale model of the F-102 airplane. The tests were made in the 8- 
by 12-foot test section of the Convair Wind Tunnel during the period from 
July 30 to August 6, 1952. А total of 81 hours of wind tunnel time was used. 
The purpose of the tests was to determine the ground effect on aerodynamic 
characteristics, and to determine the effects of various wing leading edge 
extensions, wing fences, and vortex generators on longitudinal characteristics. 
Aerodynamic data were recorded at a dynamic pressure of 63.3 1Һ/ғь2 for the 
ground board investigation, and at 32.2 lb ft? for the investigation of the 
extensiops, fences, and generators. The corresponding Reynolds Numbers are 
3.3 x 109 and 2.4 x 109 respectively, based on the wing mean aerodynémic chord. 
The tests were made under contract AF 33(600)-5942 and were continuations 
of the F-102 test program previously conducted іп СУАТ, Tests 101, 1014, 1018, 
1010, and 1017. 


MODEL AND METHODS 


The basic configuration considted of the wing with elevons, body, and 
60° delta tail as shown in the sketch on page 4. Тһе wing and vertical tail 
were made of laminated mahogany over a basic frame of steel, while the body 
was of laminated mahogany reinforced with stesl. The wing leading edge 
extensions were formed by bending sheet copper or aluminum of various 
thicknesses into gloves to fit over the leading edge in various positions, 
The wing fences were cut from sheet aluminum and mounted normal to the wing 
reference plane in various locations on the wing. The helf-delta vortex 
generators were cut from sheet aluminum with a bent tab for taping to the 
wing surface. The strip type generators were formed by bending up square 
sections cut in the center of а dtrip of thin aluminum mounted on the wing 
surface. The one airfoil modification tested was formed by taping а grooved 
birch dowel to the wing leading edge. The ground was simulated by а plywood 
ground plane adjustable to various heights. Sketched and photographs of the 
model configurations are shown on pages 4 through 33 and 146 through 158, 
respectively. 


The surface of the model was painted with gray lacquer and rubbed to 4 
smooth finish. All joints and assembly screw holes were either filled with 
мах or covered with cellophane tape.  Elevon nose gaps were left open 
simulating unsealed control surfaces while the rudder nose gap was sealed +). 
with cellophane tape. The air inlet ducts were partly simulated by open ducts 
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“MODEL AND METHODS (Cont'd) 


11 the Side of the fusélege. № attempt was made to simulate specific | 
inlet velocity ratios. Тһе model was in good condition, | | 


The model was mounted on the two strut tandem type support system with 
the forward pivot point &t the tunnel moment center or in line uith the 
27.5% station of the mean aerodynamic chord, Ground plane height was 
measured from the wing chord plane with the model inverted at zero degrees 
angle of attack. Only the pivot point shown in the sketch on page А , 
remained at & constant distance from the ground plane. Ground plane 
effects were determined with the height set а% 9.39 апа 24.22 inches, the ! 
former representing the mimimum height possible for landing gear clearance, 
The corresponding h/b (height over 12. ratios are .207 and .533, respectively. 


Ground plane data and free air data, corresponding to infinite ground 
plane height, were recorded at a dynamic pressure of 63.3 lb/ft? with the 
model inverted. Free air data, however, were also recorded with the model 
upright. The wing leading edge extensions, wing fences, vortex generators, 
and the airfoil modification were all tested at a dynamic pressure of 32.2 
lb/ft^ with the model in an upright position. Six component data were 
taken for all runs. In runs 116 through 171 tuft photographs were taken 
of tufts of cotton thread taped to the upper surface of the wing showing 
airflow over the wing. These photographs are not predented -in this report 
but the negatives are on file at the Convair Photo Laboratory. 


RESULTS 


Data from all runs made are plotted in coefficient form in figures 1 
through 69 on pages 60 through 143. Lift, drag, and pitching moment 
date showing effects of ground plane location and landing gear on elevator 
control are presented in figures 1 through 8. Three component longitudinal 
data are presented in figures 9 through 19 with 9 through 16 showing effects 
of control idmteraetios, 17 showing effects of speed brakes on elevator 
control, and 18 and 19 showing effedts of model inversion. Three component 
pitch data showing lateral-directional characteristics are presented in 
figures 20 through 34 with 20 through 23 showing effects of ground plene 
location, 24 through 28 showing rudder and aileron control and 29 through 
34 showing effects of control interaction. Іп figures 35 through 42, three 
component longitudinal data аге presented showing effects of rounded wing 
leading edge, wing leading edge extensions, wing fences, and vortex generators. 
Three component yaw data showing lateral~directional data are presented in 
figures 43 through 69 with 43 through 59 showing effects of ground plane, 
60 showing effects of control interaction, 61 through 63 showing effects of 
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data вте presented with respect to the model in the upright position. 


axes, Pitching moment coefficient is based on wing area and mean aero- 
Rolling moment and yawing moment coefficients аге based on 


dynamic chord, 


wing area and theoretical span, All moment coefficients are referred 
stability axes through a moment reference point located horizontally at 
the 27.5% station of the mean aerodynamic chord, and vertically ав shown 


1 

І 

| 

! 

| 

| Force coefficients are based on wing area and are referred to wind 
| 


| in the sketch on page. 


4 e Aerodynamic tares were estimated from а 


to 


previous test of а similar, though smaller, model by correcting for the 


| differences in wing area and exposed bayonet length. 


| were considered to be symmetrical about OC, = 09, Flow inclination 


| values were the same as those incorporated in the aerodynamic teres, 


The resulting tares 


Tunnel 


| wall corrections, based on unswept wing theory, have been applied to the 
| data according to the method outlined in the OVAL Computer's Handbook, 2A-172. 
| Тагев and wall corrections in this test were the same as those used in 

OVAL Tests 101, 101A, 1018, 1010, апа 1010. 


Note: (Оп figures 1-6, 9, 10, 13, 14, 17, 20-31, all runs using the ground 


interpreted, 


| 
| plane require these corrections before the graphs can be correctly 
| 
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Description 


Symbol indicating that the model was mounted 


in ап inverted position. 


Airfoil modification consisting of a Ла 
diameter birch dowel taped and faired t 
the wing leading edge from the fuselage 
to 60% 5/2. 


Wing leading edge extension with the ы 
at 20% b/2 extended an amount equal to 10% 
of the mean aerodynamic chord. Тһе exten- 


sion tapered to zero at 30% b/2. 


Same аз E, except mounted between 30% 2 
and 40% Ъ72. 


Same ав Еј except mounted between 40% 2 
and 50% Ъ/2. 


Same ag Ej except mounted between 50% b/2 
and 60% b/2. 


Same as Ej except mounted between 60% b/2 
and 70% b/2. 


Wing leading edge extension with the chord 
at 70% b/2 extended an amount equal to 
7.5% of the mean aerodynamic chord. The 
extension tapered to zero at 80% b/2. 


Wing leading edge extension with the chord 
at 80% b/2 extended an amount equal to 
5% of the mean aerodynamic chord. The 
extension tapered to zero at 90% b/2. 


Note: Extension Еу through E, were tested 
in combinations which are noted with a dash 
between the subscripts, i.e. E 2-6 referg to 
extensions Еу, Ес, &nd be. 4-5 
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"DESCRIPTION OF MODEL COMPONENTS 


* Symbol Description ` Ref. Page No. (УАС Dug. No. 
W Basic F-102 Wing. | 4 WI-51-8000 
Wo, Same as wing М except with a 4" chond- 5 


wise extension of the leading edge at the 
fuselage tapering to O" extension at 

38% b/2. This extension was tested with 
the leading edge r&ised 59? and arooped 5° 


B; Body same as in Test 101 except with а 4 WI-5]1-8005 
two inch forward extension; identical 
to body tested in CVAL Tests 101В, 
101C, 101D. 


N Nose, | 4 МТ-51-8005 
| 
б Сапору. | 4 WT~51-8005 
Vi4b Vertical tail, 609 delta with the trailing 4 WI-51-8001 
edge swept forward 59, Sheet 5 of 5 
Iw Main landing gear with doors, same ds ім 6 
of CVAL Tests 101 and 1016, 
Ly! Nose landing gear with doors, same 4s Ly 6 
| of CVAL Tests 101 and 1016 except with 
the door mounted horizontally. | 
| 
Le Tail skid, same ав Lp of CVAL Tests 6 
101 апа 1016, 
2.“ 7 
1-60 Speed brakes. Superscript 4 indicates 
design number while UL indicates upper 
and lower brakes, respectively. Sub- 
Script l indicstes aft position vhile 
60 indicates brake deflection in degrees. 
Same ав z,4Ub of CVAL Tests 1010 end 1010, 
1-60 | 
G Ground plane. Subscript indicates the 146,147,148 


distance from the ground plane to the 
wing reference plane at С = 09, 

Subscript 1 refers to 9.39 Énches and 
2 геГегв to 24.22 inches. 
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Description 


| 
Half delta vortex generators 1/2 inc 
high mounted on the wing 5% chord line 
at 30 and 40% b/2 with O? toe in, and 
on the 10% chord line at 50, 60, 70, 
and 80$ b/2 with 159 toe in. | 


Strip of rectangular co-rotational t 
vortex generators mounted on the i 
30% chord line outboard of 50% 5/2 | 
with 59 toe іп, | 


Same as Kg except mounted on the 10% 
chord line, 


Half delta vortex generator 1/2 inch 

high mounted on the wing 10% chord line 
at 60, 70, and 80% b/2. Toe in and toe 
out noted in parenthesis, 


Same as Ky except at 50, 60, and 70% b/2. 


{ 
Same ав K, except at 40, 50, and 60% Ъ/2. 


Half delta vortex generators 1/2 7 
high mounted on the wing 10% апа 40% 
chord lines at 60 and 70% Ъ/2, with | 


15° toe in, 


Same аз Кус except mounted at 50 and 
60% b/2 , 


Same as Куу except 0° toe in. 


| 
lh 
high mounted on the wing 10% chord 
line at 50 and 70% b/2, and on the 40% 
chord line at 60 and 80% b/2, with 
159 toe іп, 


Half delta vortex generators 1/2 gi 


Half delta vortex generators 1/4 inch 
high mounted on the wing 10% chord 
line at 55, 60, 65, 70, 75, 80, and 

85% 5/2, with 1 155 ое. ёа EAN 547 
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‘Description | 


Wing leading edge extension with one inch 
span step extensions from 20% b/2 to 82% b/2. 
Тһе steps меге formed by a chord extension 
tapering from zero оп the inboard end to 
1.73 inches on the outboard end for each 
one inch unit of врал. 


Same аз Eg except from 46% 5/2 to 82% b/2. 


Wing leading edge extension of 25% local 
chord at 70% b/2 tapéring to zero ex- 
tension at the theoretical wing tip. 


Wing leading edge extension with the chord 
at 65% b/2 extended three inches. The! 
extension tapered to zero at 80% b/2. 
Wing leading edge extension with chord) at 
fuselage extended four inches. The өх- 
tension tapered to zero at 70% Ъ/2. 


Large wing fences at 60% 5/2. Тое in and 
toe out of the fences is noted in parenthesis. 


Same as بی‎ at 70% b/2. 


Medium wing fences at 60% b/2. Toe іп ала 
toe out of the fences is noted in parenthesis. 


Small wing fence at 60% 572. 


Same as Ам except at 70% 5/2. 


Half delta vortex gener&tors 3/4 inch T 
mounted on the wing 10% chord line at 50, 

60, 70, and 80% b/2. Toe in or toe out 
noted in parenthesis. 


Same ав Ку except 1/2 inch high. 


Half delta vortex generators 1/2 inch high 
mounted on the wing 10% chord line at 30, 


40, 50, 60, 70, and 808 b/2, . Тое in or 


too out noted iny рацейинар а а. db м. ہے‎ 
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DESCRIPTION OF MODEL COMPONENTS (Cont'd) 
Symbol Description Ref. Page №, ОУАС Dug, No. 
Ks Three strips of rectangular, counter- 29 
| rotational, vortex generators mounted 


on the wing perpendicular to the lead- 
ing edge at 60, 70, and 80% v/2. 


Ке Half delta vortex generators 1/4 inch 30 
high mounted on the ving 5, 10, 20, 30, 
40, 50, and 60% chord lines at 60% 5/2, | 
with 09 toe іп, | 


high mounted on the wing 2$ chord line 
at 40, 43, 46, 50, 53, 56, and 60% b/2, 
with 159 toe in. 


Kig Half delta vortex generators 1/2. inch 32 

| high mounted on the wing 5$ and 10$ 
chord lines at 20, 25, and 30% b/2 
and on the 5$ chord line at 35% Ъ/2, 


Кі” Half delta vortex generators 1/4 inch 31 | 
with O° toe in, 
| 
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INTRODUCTION 


This report presents data from additional low-speed wind tunnel tests on & 
1/10 scale model of the F-102 airplane. The tests were made in the &- by 12- 
foot test section of the Convair Wind Tunnel on August 28 and 29, 1952. А total 
of 15.5 hours of wind tunnel time was used. The primary purpose of this test 
was to determine the effectiveness of a fuselage afterbody extension and trimmer 
fins for producing a positive increment in pitching moment at zero lift. Іп 
addition the effects of internal airflow and vertical tail location were determined. 


À dynamic pressure of 63.3 1b/fi^ | ЖҮЗГЕН the entire test. The corres- 
ponding Reynolds Number was 3.3 X 10" based on the wing me&n aerodynamic chord, 
The tests were m&de under contract AF 33(600)-5942, in continuation of the F-102 
test program previously conducted in CVAL Teste 101 through 101E. 


MODEL AND 2202ھ‎ 


The basic configuration consisted of the ding with elevons, body, &nd basic 
609 delta tail as shown in the sketch on page 3. The wing and basic tail were 
made of laminated mahogany over & steel frame, while the body w&s of lamin&ted 
mahogany reinforced with steel. | | 


The model was tested both with and without! a fuselage afterbody extension 
made of plywood formers planked with balsa strips. This extension sloped upward 
and aft of the basic fuselage as shown in the sketch on page 4. 


Extremely low aspect: ratio trimmer fins were tested mounted along the side 
of the afterbody extension as shown in the sketch on page 5. These fins were 
made of thin sheet aluminum with bent tabs for mounting purposes. They were 
tested both with and without the wax fairings shown in the sketch on page 6. 
The other fairings tested were balsa blocks faired over the openings to the air 
inlet ducts as shown in photograph number 8, page 37. 


Two identical 609 delta vertical tails were tested in addition to the basic 
tail mentioned above, They were made of 1/8 inch flat plate aluminum with no 
moveable control surfaces. Тһе first of these flet plate tails was mounted in 
the basic tail position with the leading edge swept 60°, and the trailing edge 
swept forward 59. The secorid was mounted оп the aft ond of the afterbody 
extension with the leading edge swept 55.5?, and the trailing edge swept forward 
9.59, Sketches of these two flat plate tails T presented on page 7. 


The surface of the model was painted with pray lacquer and rubbed to а 
smooth finish. All joints and assembly screw holes were either filled with wex 
or covered with cellophane tape. Elevon nose gaps were left open simulating 
unsealed control surfaces. The rudder nose бар wes sealed with cellophane tape 
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"MODEL END METHODS (Cont! d) 


on the only vertical tail with & moveable rudder. Тһе air inlet ducts were 
partly simulated by open ducts in the side of the fuselage. No attempt was 
made to simulate specific inlet velocity ratios. Тһе model was in good соп- 
‘dition. 


| 
The model маз mounted on the two-strut tandem type support system with the 


forward support at the tunnel moment center or in line with the 27.58 <station 
of the mean aerodynamic chord. All tests were made аф а dynamio pressure of 
63.3 1b/ft^, with six component data taken in all cases. 


| Рафа from 811 runs made &re plotted іп coefficient form in figures 1 
through l6. Lift, drag, and pitching moment data are presented in figures 1 
through 5 with 1 showing minimum drag characteristics, 2 showing effects of 
fuselage afterbody, 3 showing effects of vertical tail, 4 showing effects of 
trimmer fins, and 5 showing effects of faireéd- Bir inlet ducts. Three component 
lateral-directional data are presented in figures 6 through 16 with 6 and 7 
Showing effects of angle of attack, and 7 through 16 showing effects of ver- 
tical tail and vertical tail location. Basic configuration yaw data presented 
in figures 8 through 13 were taken in part from CVAL tests 101В and 1010. 


RESULTS 


Force coefficients are based on wing area and referred to wind axes. 
Pitching moment coefficient is based on wing area and mean aerodynamic chord. 
Rolling moment and yawing moment coefficients are based on wing area and 
theoretical span. All moment coefficients are referred to stability axes 
through а moment reference point located horizontally at the 27.5% station of 
the mean aerodynamic chord, and vertically as shown in the sketch on page 3. | 
Aerodynamic tares were estimated from а previous test of а similar, though 
‘smaller, model by correcting for the differences in wing area and exposed 
bayonet length. The resulting tares were considered to be symmetrical about 
Ор = 09, Flow inclination values were the same ав those incorpor&ted in the 
aerodynamic tares», Tunnel wall corrections, based on unswept wing theory, 
have been applied to the data according to the method outlined in the CVAL 
Computer's Handbook, 2А-173. Tares and wall corrections in this test were 
the same as those used іп CVAL Tests 101, 101A, 101В, 1010, 1010, and 1018. 
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DESCRIPTION OF MODEL COMPONENTS 


| Ref Page No, СУАС Dwg. №. 


Wing . 


Fuselage same ав В of test 101 except 
extended 2 inches forward. Identical 
to fuselage Be tested in CVAL Tests 
1018, 1010, 1010, and 101Е, 


Fuselage same as Bs except with a 7 
inch afterbody extension. x 


Nose А 
Сапору ° | 


Vertical tail, Flat plate 60° delta 
tail with trailing edge swept 5° 
forward. This tail was not equipped 
with a movable rudder surface, 


Vertical tail ваше as Vi, except | 
mounted 7.98 inches aft on the fuselage 
afterbody. 


Vertical tail, same as وربا‎ except, vith а 
modified NACA 0004-65 airfoil and a 
movable rudder surface, This tail! was 
not tested in this test but only ih CVAL 
Test 101D. 


Basic vertical tail, same as Уда» except 
with rudder span extended .6 inch.| This 
tail was tested іп CVAL Tests 101D, 101, 


and ۰+ | 


Trimmer fins. Low aspect ratio 
horizonal fins mounted on the sides 
of the fuselage afterbody. 

Fairings over air inlet ducts, same 
ав Y of CVAL Test 101, | 


Fairings between fuselage, wing, ahd 
trimmer fins. | 
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This report presents data from additional low-speed wind tunnel tests on & 
1/10 scale model of the F-102 airplane. The tests were made in the 8- by 12-foot 
test section of the Convair Wind Tunnel during the period from October 20, thru 
29, 1952. А total of 43.5 hours of wind tunnel time was used. Testing was 
authorized under Air Force Contract AF~33(600)-5942 to determine the aerodynamic 
effects of Reynolds Numbers, and various configuration changes. These con- 
figuration changes included: 


1. Constant-span fins | located &t the intersection 

2, Fillets with swept planform of the wing lesding edge 

3. Fillets with radius planform/ апа fuselage. 

4. Duct upper lip extensions 

5. Fuselage nose boom 

6. Wing transition strip 

7. Wing tip incidence 

8, Wing tip shape 

Aerodynamic data were recorded with dynamic pressures of 5.48, 10.9, 26.9, 

63.3, 104.0, and 149.9 lbs/sq. ft., with the majority at 63.3 lbs. y ва ft. The 
corresponding Reynolds Numbers are .95, 1.4, 2.1, 3.3, 4.2, and 5.0 million based 
on the wing mean aerodynamic chord. The testing was done in continuation of the 
F-102 wind tunnel testing program previously conducted іп СУАТ, Tests 101 thru 101Е. 


MODEL AND METHODS 


The basic configuration consisted of the wing with elevons, body, and vertical 
| tail as shown in the sketch on page 3. Тһе wing and vertical tail were made of 
laminated паһодапу over а steel frame while the body was of laminated mahogany 
reinforced with steel. Тһе surface of the model was painted with gray lacquer 
and rubbed to a smooth finish, All joints and assembly screw holes were either 
filled with wax or covered with cellophane tape. Elevon nose gaps were left open | 
simulating unsealed control surfaces while the rudder nose gap was sealed with | 
cellophane tape. The air inlet ducts were partly simulated by open ducts іп 
the side of the fuselage with no attempt made to simulate specific inlet velocity 
ratios. The model was in good condition. 


The constant span fins, and swept and radius planform fillets were formed of 
light sheet aluminum with bent tabs for mounting purposes. They were mounted at 
the intersection of the wing leading edge and the fuselage. Sketches showing 
shapes and cross sections of these fins and fillets are presented on pages 4 
thru 8, and in the photographs on pages 15 thru 18, The duct lip extensions were 
also formed of sheet aluminum and mounted аз shown in the sketch on page 9, апа in 
the photographs on page 19. Тһе nose boom was formed from а 5/16 inch diameter 
steel rod fitted in the fuselage позе ав shown in the sketch on page 10. This 
nose boom was not а part of the basic configuration. 


The wing transition strip маз formed by &pplying table salt to wet dope 
painted over cellophane ше оп the wing leading 82 Wing tip incidence маз 
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id 


| accomplished by mounting the basic wing tip at the required angle and fairing 
: the joint with wax. Wing tip shape was altered by using extra tips made of 
! 
| 


balsa, aluminum, and мах, Sketches of the transition strips, incidence wing 
| spectively. Photographs showing these model configurations are presented on 


| tips, and various wing tip shapes are presented on pages 11, 12, and 13, ree 
1 pages 20, 21, and 22,respectively. 

| The model was mounted upright on the two strut tandem type support system 
with the forward pivot point &t the tunnel moment center, and in line with the 
27.55 station of the wing mean aerodynamic chord. А11 runs were made at а 

dynamic pressure of 63.3 lbs./sq. ft. except for the runs with the wing leading 
edge transition strip, and for the Reyholds Number series. The transition strip 
was tested at dynamic pressures of 26.9 and 104.0 lbs./sq. ft. Тһе Reynolds 
Number series was run at 5.48, 10.9, 26.9, 63.3, 104.0,and 149.9 lbs./sq. ft. with 
corresponding Reynolds Numbers of .95, 1.4, 2.1, 3.3, 4.3, and 5.0 million, 

based on the wing mean aerodynamic chord. 


RESULTS 


Dat& from 811 runs made are plotted in coefficient form in figures 1 thru 18. 
Lift, drag,and pitching moment dat& are presented in figures 1 thru l4 with 
figures 1, 2, and 3 showing effect of Reynolds Number, effect of transition 
Strip, and effect of fuselage nose boom, respectively. Effects of the constant 
span fins and various fillets, located &t the intersection of the wing leading 
edge and the fuselage, are presented in figures 4 thru 5, and 6 thru 9, re- 
spectively. -Effects of extending the duct upper lips are presented in figure 10, 
and effects of wing tip changes are presented in figures 11 thru 14. Three 
component l&teral-directional data are presented in figures 15 thru 18 with 15 
and 16 showing effects of constant span fins, and 17 and 18 showing effects of 
swept planform fillets. 


Force coefficients are based on wing area and are referred to wind axes. 
Pitching moment coefficient is based on wing area and mean aerodynamic chord. 
Rolling moment and yawing moment coefficients are based on wing area and theoretical 
span. All moment coefficients are referred to stability axes thru a moment 
reference point located horizontally at the 27.5% station of the mean aerodynamic 
chord, and vertically as shown in the sketch on page 3. Aerodynamic tares were 
estimated from a previous test of a similar, though smaller, model by correcting 
for the differences in wing area and exposed bayonet length. The resulting tares 
were considered to be symmetrical about ОС, = 09. Flow inclination values were 
the same as those incorporated in the serodynamic tares. Tunnel wall corrections, 
based on unswept wing theory, have been applied to the data according to the 

x method outlined in the CVAL Computer's Handbook, ZÀ-173. Tares and wall 


corrections in this test were the same as those used in OVAL Tests 101 thru 1017. 
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Description 
Basic wing configuration 


Body same as tested in СУАТ, Test 
101 except extended two inches for- 
ward; identical to body tested in 
СУАТ, Tests 1018, 101C, 1010, 101Е, 
and 101Ғ, 


Nose 
Canopy 


Vertical tail 


Consolidation of the above components, 
WBSNCV) ду, into basic configuration 
зушЬо1, $i a 


Nose boom 


Wing same as М above except cut off 
square at 82% theoretical semispan. 


Wing same аз М above except cut off 
square at 88% theoretical senispan. 
Wing same ав М above except tips faired 
to 88$ theoretical semispàn, 


Wing same as М above except with tips 
extended to 100% theoretical semispan. 


Wing same as W above exdept 59 negative 
incidence set into tips outboard of 
82% theoretical semispan, with wax 
fairing added. 


Wing ваше as ЫТ”? except without wax 
fairing, 
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Description Ref, Page No. CVAC Dwg. №. 


Wing same as WI-5heycept with 
109 negative incidence. 


Transition strip on wing leading 
edge o 


Constant «5 inch span fin located 
ahead of the intersection of the 
body and wing leading edge. 


Same ав J, except l inch span. 


Same ав Jo except faired in plan- 
form. 


Same as Јо, except wedge shaped in 
cross section. 


Same ав J, except 1.5 inch span. 


Swept leading edge fillets located 
at the intersection of the body and 
wing leading edge, 13 inches along 
wing L.E., 9,6 inche8 along the body. 


Same a8 Ј, except 4 inches along 6 
body, 


Same as 4 except 7 inches along the 
wing leading edge. 


Same ав J, except 3.5 inches along 
the wing leading edge. 


Leading edge fillets with radius 
planform located at the intersection 
of the body and wing leading 

edge, 13 inches along the wing L.E., 
9.6 inches along the body. 


Same ав Jg except 6.5 inches along 
the wing, and 4.0 inches along the 
body. 


12,21 
11,20 
4,15 
4,15 
5,16 
5,16 
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Description Ref, Page Хо. 


Same as J, except 6 inches along 7,17 
the wing L.E., and 4.5 inches аш 
the body. 


Same as J4 10A except with wedge 
Shaped cross section, 


Same ав Јод except with rounded 
cross вес ton. 


Duct upper lip extension, 2,0 
inches long, faired with мах. 


Same ав Лу except with wax 
fairing removed, 
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INTRODUCTION 


This report presents data from low-speed wind-tunnel tests of а 1/10 scale 
hon-powered model of the Е-102 airplane. Тһе tests were conducted in the 8- by 
12-Гоо% test section of the Convair Wind Tunnel during the period of December 
15-23, 1952. These tests were authorized under U. 8. Air Force Contract 
АР 33(600)-5942 and меге accomplished in 52.0 wind tunnel hours. 


The purpose of these tests vas to determine the effect of а wing fence and 
of several modified wing tips on longitudinal stability and control and also the 
variation of longitudinal characteristics with Reynolds number for several mod- 
ified wing leading-edges. Caution should be exercised in using drag data showing 
the effect of Reynolds number because & recent tare investigation shows а con- 
&iderable difference іп drag tare due to Reynolds number effects. Drag tares 
applied to data presented in this report do not include this effect. The basic 
model configuration is shown in sketch page 3 and in photo пов. 1, بے‎ & 3. 

The model was in f&ir condition during the tests. Runs were made at freestream 
dynamic pressures of 10.9 to 149.9 lbs/sq ft. Тһе corresponding Beynolds 
numbers based on wing mean aerodynamic chord varied from 1.4 x 10° to 5.2 x 10. 


MODEL AND MEIHODS 
| 
| Except for the addition of а chordwise wing fence at 65% of the theoretical 
$emispan, see sketch page 4, photo пов. 1 6 2, the basic model configuration for 
these tests was the same аз for СУАТ, Tests 1010 thru 1016. The forward portion 
of the engine inlet air dicts was simulated on the model and the body was open 
to passage of air from the inlet ducts through the body and out the exhaust 
hozzle, see photo no. 3. 


The following modified ving tips were tested: | 


1, faired wing tips cut off at 88.4% theoretical semispan, 
see sketch page 5, photo no. 6 


2. cambered wing tips having basic planform, cambered out- 
board of 72% theoretical semispan, see sketch page 6 


3. cambered wing tips having basic planform, cambered 
outboard of 81.8% theoretical semispan, see..sketch 
раве 6, photo no. 7 


4.  cambered wing tips, square cut at 100% theoretical 
semispan, having 409 leading-edge sweepb&ck, see sketch 
page 7, photo no. 8 
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MODEL AND METHODS (Gont'd) 


| 5. cambered wing tips, square cut at 100% theoretical 
| semispen, having 50° lesding-edge sweepback, see sketch 
] раке Ta photo no, 9, 


The following modified wing leading-edges were tested: 


l. basic leading-edge cut back to three times basic 
leading-edge radius, see sketch page 8 


2. leading-edge with 0-30% chord as NACA 0004-93, three 
times basic leading edge radius, see sketch page 9 
photo no. 11 


3. leading-edge with 0-15% chord derived from NACA 0008-93, 
six times basic leading edge radius, see sketch page 10 
photo no. 10 


| 4. leading-edge with 0-10% chord cambered, three times 

| basic leading edge radius, see sketch page 11 

| In addition, an extended duct upper lip, see sketch page 12, photo nos. 4 & 5, 
and constant-span fins ahead of the wing leading-edge, see sketch pege 13, 

photo no. 4, were tested in various combinations with cut-off wing tips and fence. 


Тһе model was supported in the test section in ап upright position by а 
two-strut tandem, shielded support system. Three component force data were 
recorded for all pitch runs and six component force data were recorded for all 
yaw runs. Forces were measured to wind axes and moments were measured about 
stability axes. 


RESULTS 


Three component force and moment data in coefficient form are presented for 
nearly 811 runs in figures 1-25. Force coefficients are referred to wind axes 
&nd moment coefficients to stability ахез. Force coefficients are based on wing 
area and pitching moment coefficient on wing area and mean aerodynamic chord. 
Rolling and yawing moment coefficients are based on wing area and span. А11 
moment coefficients are referred to a center of moments whose horizontal location 
is at 27.5% of the mean aerodynamic chord. Vertical location is shown in sketch 
page 3. 


Tunnel wall corrections based on unswept wing theory were applied to angle 
of attack and drag data. Aerodynamic tares to correct for the aerodynamic 
effects of the هو‎ system were ре to drag and pitching moment 
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data. These tares were originally estimated from а previous test of а similar, 
though smaller, model by correcting for the differences in wing area and exposed 


bayonet length. Tares and wall corrections were the same as those used in 
OVAL Tests 101, & 1014 thru 1016. 
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NOTE- DIMENSIONS ARE INCHES MODEL SCALE 


FORM 1819 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION. PAGE 7 
PREPARED BY ЗАМ DIEGO DIVISION. REPORT NO. CVAL 101H 
CHECKED BY MODEL 7-2 
REVISED BY анар T) DATE 5-6-53 


eie вас موو وولو‎ каган به‎ ^| 
„ је ИЕ ry E 


LINE Б...‏ سط 


BEND LINE FOR 
ТІР CAMBER 


/ BENT DOWN 57 2 -20* 
FOR му ۷۷ ا‎ 72— 


BEND LINE 


BEND LINE FOR 
TIP CAMBER 


BENT DOWN -54 -105 -20° 
FOR Wa“, We IR 


- Wa, WING TIPS WITH 50° LE. SWEEPBACK ` 


NOTE- 51116211316۸3۰ ARE INCHES MODEL SCALE 


B 


AW» É We, А200 WING. WING TIPS < || 
рады CLASSIFIED 


ы Че Е 7 mee 


2 Z ta АЯЗ TX. 


FORM 1812 


ше” 


| 
ANALYSIS CONSOLIDATED VULTEÉ AIRCRAFT CORPORATION PAGE 8 


PREPARED BY SAN DIEGO DIVISION | REPORT NO. OVAL 101H 


CHECKED BY 
REVISED BY 


MODEL Е-102 
DATE 5-6..53 


Ка би 


ЕА 


ОМО АЗ 


MODIFIED AIRFOIL, Е, CUT BACK „547 CHORD 


BASIC AIRFOIL 


ТЕ- | 
ALL DIMENSIONS ARE INCHES MODEL SCALE 


0% ۸2 


"مده ما BASIC‏ 


м 8 


Asa, BASIC AIRFOIL WITH L.E. CUT BACK 
ЗА» TO 3 TIMES BASIC LER. 


BASIC LER, = .1763 % CHORD: o cr 
Ада LER. = .5287 % CHORD SECTION А-А ТҮР 


NOTE— 
Аф HAD INCORRECT SHAPE, RADIUS WAS  UNDERSIZE 


Ay € Алд, MODIFIED AIRFOIL £ PLANFORM 


FORM 1832 


سو هقسا to‏ 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 9 
PREPARED BY SAN DIEGO DIVISION REPORT NO. CVAL 101H 
CHECKED BY MODEL F.102 
REVISED BY ` ۱ Baw А ٢ n m -L - Di DATE 5.6.53 


7 w i TET ته‎ 


' | eC -— — Ас 2-25 к 


STRAIGHT ` SECTION‏ لج 


ЭТА, 18.577 50% со % 


қ ооо4--әз | TANGENT Y W “9004-65 | 
NE LER.-.5284 7 CHORD 
Ed _ А. AIRFOIL GEOMETRY 
\ STA. 8.57 
BASIC 
AIRFOIL 


а 30% 


Аъ, MODIFIED ‘AIRFOIL 
BASIC ARFOIL( DOTTED) 


SECTION А-А TYR 
(ме INDDEL SENE) 


ALL DIMENSIONS INCHES MODEL “SCALE 


‘NOTE = | 
: AIRFOIL ORDINATES FROM 50 
‚ TO 100% CHORD ЗАМЕ AS BASIC AIRFOIL 


MODIFIED ۸01‏ د وہ | | 


FORM 3612 


~ 


ANALYSIS 2 CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 10 
PREPARED BY SÀN DIEGO DIVISION REPORT No. CVAL 101Н 
CHECKED BY = ص۳‎ 

| 1 сету MODEL Е 102 
REVISED BY LN CIZ DATE 5-6-53 


——— 2006- -98 SECTION BASED ON 50% OF ACTUAL CHORD 
DOTTED LINES ARE CONTINUATION OF 0008-48 AIRFOIL 


STA. 7٦7 


100% 


5% 
“-ӘТЕИІЕНТ SECTION — 
TANGENT 


MIOBLEIE D 


LER. = 10518 2 CHORD 
AIRFOIL ` GEOMETRY 


NOTE - 
AIRFOIL ORDINATES FROM 50% TO 00% _ _ 
CHORD SAME AS BASIC AIRFOIL 


— BASIC AIRFOIL 
Aj , MODIFIED. AIRFOIL 


SECTION А-А ТҮР 


МОТЕ- Р 
ALL DIMENSIONS INCHES MODEL SCALE 


FIED 


ы. اجس‎ SEES LORS À ^N S 


FORM 1812 


O% 0% 20% 30% 35% 


ANALYSIS. CONSOLIDATED VULTEE AIRCRAFT CORPORÁTION PAGE 11 
PREPARED BY 8AN DIEGO DIVISION REPORT NO. СУАТ, 8 
CHECKED BY MODEL F-102 


REVISED BY DATE 5-6-53 


L j T (7 ча 0:0 2026 
a ~ I E тИ Е | 


! I 4 1 | 


та MEL D د‎ ИШИ 


^ — Se E 


С лч 


Е AERE b. LE BOTTOM SURFACE. ШАТ _ 22 


| 10% 50% 


0004-65 ۸۵/71۷1 


LER-.5289 % CHORD‏ سے 
CENTER АТ Хе 113 * CHORD.‏ 
ys FT CHORD‏ 


“A AIRFOIL GEOMETRY 


N STA. 7٦ 


L.E. CUT BACK GOZ CHORD 


| BASIC L.E. 
Ag LE. AIRFOIL 
UPPER 

ORD. 
Fa: CHORD 


ORDINATE S 
- 8% JI Fe 20% 


~ Ag- MODIFIED AIRFOIL 
SECTION А-А ТҮР ' 


ALL DIMENSIONS INCHES MODEL SCALE 


ae CHORD SAME AY. BASIE Aaron UNCLASSIFIED 


As, MODIFIED AIRFOIL ё FLANFORM _ 


Lei w EE RES 


‚| i! 1 3 


FORM 1812 


> 


ANALYSIS 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 12 
PREPARED BY ВАМ DIEGO DIVISION REPORT NO. CVAL 101H 
CHECKED BY MODEL Е-102 
REVISED BY 


FORM 1912: 


DATE 5-6-53 


———— UT 


ар DUCT UPPER-LIP EXTENSION PLATE, 040 DURAL 


~ WAX FAIRING 


А 
WAX FAIRING 


040 DURAL PLATE | 


| 

| ۲ 
d ۴ 

% 


SECTION А-А (ТУР) 


МОТЕ 


TE — 
ALL DIMENSIONS INCHES MODEL SCALE 


_J,, EXTENDED DUCT UPPER-LIP 


pet в ЗО! 
اساب‎ wield NE 


FORM има 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 13 
PREPARED BY SAN DIEGO DIVISION REPORT NO. CVAL 101Н 
CHECKED BY | ғ” 5 MODEL Е-102 
REVISED BY U N isi LASS Ji DATE 5-6-53 


doa» CONSTANT- SPAN FIN | 


SECTION А-А 


КОТЕ- : | 
ALL DIMENSIONS INCHES MODEL SCALE 


, CONSTANT — SPAN FI No 
пр pM 2 r 
[ = i meri 0,2020 me Gre nd | ТАЗ, B 


id аз 


1 IN | 


ANALYSIS 


PREPARED BY 


CHECKED BY 
REVISED BY 


FORM 1812 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


SAN DIEGO DIVISION 


WM UNES اتی‎ 1 „Ыы 


меу ба. 2. سه"‎ A ОЧ ылы 
Пи awa 
| 1 | ИЕ т 


| DESCRIPTION OF MODEL COMPONENTS 
Келі 
Complete Model )۱ 2 p د‎ 
Basic Wing (0004-65 Airfoil) 
Wing Fence At 65% Theorétical Semi-span 
Body 
Nose for Body В. 
Pilot's Canopy 
Vertical Tail 
Coristant~span fins 
Faired Duct Upper-Lip 
Cambered Wing Tips, Basic Planform, 109 Camber 


0 А tt А 209 n 
Ш " nu j 5 о it 
tt ^ 0 5 10 о LU 
0 , 0 , 209 " 


Faired Cut-Off Wing Tips 


! | 
МЕГ 
~ 


Page No. 
3, 68, 69 


3,68,69 
4,68 
3,68,69 
3,68,69 
3,68, 69 
3,68, 69 
13,69 
12,69,70 
6 
6,71. 
6 


6 


6 


5,70 


Cambered Wing Tips, 40° Г.Е. Sweepback, 09 Camber 7,71 


" i " ‚ 59 " 
и А " Г 10e и 
0 я " , 200 " 


7 
7 


n , 50° І.Е. Sueepback,09 Camber 7 


PAGE 14 

REPORT NO. CVAL 101Н 

MODEL F-102 
DATE 5-6-53 


OVAC Dwg. No. 
WT-51-&8006 
WT-51-8000 


". 


WI-51-8005 


WT-51-8001 


0 


М1-52-8012 


" 


EXASSIFIED || 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 15 
SAN DIEGO DIVIBION REPORT NO. СУАТ, 71 
MODEL F-102 


DATE 5-6-53 


DESCRIPTION OF MODEL COMPONENTS (conta) 
Page No. "СУАС Dwg. No. 


Cambered Wing Tips, 50° І.Е. Sweepb&ck, 10° Camber Ty та WT-52-8012 


tt 1 
, 


Modified Wing Leading Edge Section 


Modified Wing Leading Edge Section & Planform 


Cambered Wing Leading Edge 


Ум SLASSIFiED 


IIASA а ертач-—7 = 


6۳۴ ED ее | 


DiVISION.. San Diego 
F-102 


REPORT. СУАР 1020 - | 
_ РАТЕ ___10/2/52 ____ 


- MODEL 

SECURITY NOTICE 

: THIS DOCUMENT CONTAINS INFORMATION SECTIONS 793 AND 794. 
AFFECTING THE NATIONAL DEFENSE OF THE OR 1 А 


| 
THE TRANSMISSION | 


| THE [ESPIONAGE LAWS, TITLE 18, Ц. 5. C. 
TITLE 
Report CVAL 101C 


IS PROHIBITED BY LAW. 


ADDITIONAL LOW SPEED WIND TUNNEL TESTS 


OF А 1/10 SCALE MODEL OF THE PF-102 


AIRPLANE TO DETERMINE THE EFFECTS OF 


ANDING GEAR, MISSILES, AND SPEED BRAKES 


L 


(Tested April 14 to 16, 1952) 
Sutmitted under Contract AF 33(600)-5942 


PREPARED BY... еее cGRoup. | Find Tunnel 


G, Тл Deering 


| | AERODYNAMICS 


OVAL 101 
OBSERVERS KZ Erima REFERENCE СУДІ, 1014, & СУАТ 101B 


C. H. Seaton R. E. Bremer 


2 
CHECKED BY у 


САМ اک‎ 
аи 


R. H. سے‎ 


etm APPROVED В» 


| — 2 
МО. OF PAGES. 20  _ 


NO. OF DIAGRAMS. 


REVISIONS 
“мо | oare | ~ | یهو‎ [ paces arrecreo | 
_ з == | mpm " | 
еткен! eee Бан 
جا‎ м ار ہر اج‎ 
BERE ERE ي‎ 
[er کت‎ 
| - каје _ - 
i a Seek Я 
| БЕРЕ eee) Томан 
(БЕНЕН ол. 
ас 244A р 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


FORM 1812 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION ` PAGE 1 | 
8AN DIEGO DIVIBION REPORT No. OVAL 1016 
MODEL Е-102 


— UN | 2 В | DATE 10/2/52 


CAM `. ٠د و ما خرن کے م مجم وول‎ зэ na 
, | 
' А I 
' 8 1 j E |: : ее: i 12 
i TE 
7 
— نن الم لي‎ k راج‎ PELLE سط‎ ы. 


Шайы o. 
m 0 


TABLE ОҒ CONTENTS 


INTRODUCTION. uode Уақ «ыз о د هني يو‎ 
MODEL AND METHODS 4. 4 303 4€ واو په د‎ e یی‎ В 
MODEL SKETCHES . . . هه‎ , + s + هه‎ « . « « « о а 4-10 
DESCRIPTION OF MODEL COMPONENTS /.......... 11,12 
ОР ША 
RUN INDEX Z 2 و‎ се ووا و وی ونو مو پر وہ‎ б 
RUN-FIGURE REFERENCE 2............... 19 
INDEX OF FIGURES 52255 зекет وا ھا وو ونو و‎ 0 
TOMES ہر‎ us. ےہ‎ к БЕС ся Ясы. 320542 
INDEX OF PHOTOGRAPHS < ده هه ههه هه هه ه‎ . 42 


PHOTOGRAPHS . е = в. 4 a يج‎ € . * г * . a е а * а ә 43-50 


—€— 5 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 2 
PREPARED BY SAN DIEGO DIVISION REPORT МО. CVAL 6 
CHECKED BY MODEL 1-22 


REVISED BY 


DATE 10/2/52 


[EET er 71 


INTRODUCTION 


This report presents data from additional low-speed wind tunnel tests оп а 
1/10 scale model of the F-102 airplane. The tests were made in the 8- by 12-foot 
test section of the Convair Wind Tunnel during the period from Ápril 14 to 
April 16, 1952. А total of 21.5 hours of wind tunnel time маз used. Тһе purpose 
of the test was to determine the aerodynamic effects of missiles in DEA 
position, landing gear, and speed brakes. А dynamic pressure of 63.3 1b/ft 
was used for the entire test. Тһе corresponding Reynolds Number was 3.3 x 106 
based on wing mean aerodynamic chord. Тһе test was performed under contract 
AF 33(600)-5942, and was. & continuation of the F-102 test program previously 
conducted in OVAL Tests 101, IOLA, and 1018, 


MODEL AND METHODS 


The wing of the model was made of laminated mahogany over a basic frame of 
steel. The fuselage was made of laminated mahogany with steel reinforcements 
in locations of high stress. The surface of the model was painted with gray 
lacquer and rubbed to a smooth finish. All joints and assembly screw holes were 
either filled with wax or covered with cellophane tape.  Elevon nose gaps were 


‘left open simulating the full scale unsealed control surfaces. The air inlet 


FORM 


ducts for the jet engines were partly simulated by open ducts in the side of 
the fuselage. | No attempt was made to simulate specific inlet velocity ratios. 
The model was in good condition. 


The basic configuration consisted of the wing ып elevons, body, апа 609 
delta vertical tail as shown in the sketch on page 4 . The model was mounted 
in an inverted position оп the two-strut tandem type support system with the 
forward support at the moment center or 27.5% station of the mean aerodynamic 
chord, The testa were run with the model inverted to eliminate the inter- 
ference effects of the front bayonet and windshield on the landing gear, missiles, 
and speed brakes. The vertical tail was removed for all runs because of inter- 
ference effects of the front bayonet and windshield when in the inverted position. 
Sketches and photographs of the model configurations are shown on pages 4 
through 10, and 43 through 50 respectively. 


Aerodynamic effects of the landing gear were determined by testing with 
main and nose gear down with doors open, main and nose gear down without doors, 
and main and nose gear doors only. Тһе tail skid was extended in all cases 
except when main and nose gear doors were tested alone. Effects of missiles 
were determined by testing with fore and aft missile bay doors only, missiles in 
forward bay with both bay doors open, and missiles in aft bay with both bay 
doors open. Effects of speed brakes were determined by testing type three 
brakes with both upper and lower brakes deflected 60°, and type four brakes 
with both upper and lower brakes deflected 209, 409, and 609. Six component 


data were recorded for all runs. 
UNCLASSIT: cD 
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Data from all runs made are plotted in coefficient form on pages 22 thru 41 
Lift, drag, and pitching moment data are plotted in figures 1 through 7 showing 
longitudinal characteristics and control with effects of landing gear, missiles, 
and speed brakes. Figures 8 and 9 present three component lateral-directional 
data showing effectsof landing gear оп aileron control in pitch. Three component 
‘lateral-directional data are presented in figures 10 through 20 with 10 through 
14 showing effects of landing gear, 15 through 17 showing effects of missiles, 
and 18 through 20 showing effects of speed brakes. All data are presented with 
respect to the model in the upright position. 


| Force coefficients аге based on wing агеа and are referred to wind ахев. 
Pitching moment coefficient is based on wing area and mean aerodynamic chord. 
Rolling moment and yawing moment coefficients are based on wing area and 
theoretical span. All moment coefficients are referred to stability axes through 
8 moment reference point located horizontally at the 27.5% station of the mean 
aerodynamic chord, and vertically as shown in the sketch on page 4 . Аего- 
dynamic tares were estimated from a previous test of a similar, though smaller, 
model by correcting for the differences in wing area and exposed bayonet. length. 
The resulting tares were considered to be symmetrical about 04-09, Flow in- 
clination values were the same as those incorporated in the aerBdynamic tareas. 
Turmel wall corrections, based on unswept wing theory, have been applied to 

the data according to the method outlined in the CVAL Computer's Handbook, 
24-173. Tares and wall corrections in this test were the same аз those used 

іп СУАТ, Tests 101, 101A, and 101В, 
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DESCRIPTION OF MODEL COMPONENTS — 
Symbol Description . Ref, Page No. CWAC Dwg. No, 
| W Wing 4 107-51-0 
| 
В; Fuselage ваше ав in CVAL Test 101 4 WT-51-8005 
except extended 2 inches forward; 
| same ag tested іп CVAL Test 1018. 
| 
N Nose WI-51-8005 
C Canopy 4 WT-51-8005 
1м Main landing gear with doors, 5 WT-51-8002 
same as tested in CVAL Test 101. 
p Main landing gear doors open. 5 WT-51-8002 
Í Main landing gear vithout, doors. ۷7-51-2 
7 i Nose landing gear with door, same 5 WI-51-8003 
1 ав tested іп CVAL Test 101. 
и. 
| _ ин, Nose landing gear door open. 5 WI-51-8003 
| Liy Nose landing gear without door. 5 WT-51-8003 
| 7 Tail skid, same as tested in CVAL 5 7-522-06 
| Test 101, 
Mp Missile~bay doors 6 WI-51-8011 
м Missiles of the Hughes MX-904 type 6,8 WT-51-8011 
in firing position in forward 
missile bay with missile bay doors 
open. Same as M of test 101В with 
aft missile-bay doors added. 
А 
Mp Missiles in firing position in 7,8 _ WI-51-8011 
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DESCRIPTION ОҒ MODEL COMPONENTS (Cont'd) 


Description Ref, Page No. CWAC Dwg. No. 
Speeds brakes. Superscript 3 9 WT~51-8005 


indicates design number while UL 
indicates upper and lower brakes 
respectively. Subscript 1 
indicates aft position while 60 
indicates brake deflection in 
degrees. 


Speed brakes. Superscript 4 10 WT-51-8005 
indicates design number while UL 

indicates upper and lower brakes 

respectively. Subscript 1 

indicates aft position while 60 

indicates brake deflection in 

degrees. 


Symbol meaning the model was tested 
while mounted in an inverted 
position. 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 13 
PREPARED BY SAN DIEGO DIVISION REPORT NO. CVAL 0 


MODEL  F-102 
DATE 10/2/52 


CHECKED BY 
REVISED. BY 


UNCLASSIFIED 


NOMENCLATURE 


DEFINITION OF TESTS: 
Py ‚ Polar test, pitch angle variation, (% - constant); 


subscript 6 indicates that six componeftt data were taken. 


Ү6 Yaw test, уам angle variation, (X, = constant); 
subscript 6 indicates that six component data were taken. 


COEFFICIENTS 
Cr, Lift coefficient (lift) 
qs 
Cy Drag coefficient (dras) 
q 
Со Crosswind force coefficient ےہ سیت‎ 
q: 
On Pitching moment coefficient itching moment 
956 
C; Rolling moment coefficient rollin ponent 
q 
С, Yawing moment coefficient وو‎ sa 


‚2755 Subscript .275c on moment coefficients gives the horizontal 
location of the moment reference point at the 27.5% station 
of the mean aerodynamic chord. Vertical location is shown 
in the sketch on page 4. 


SYMBOLS 
Og Geometric &ngle of attack of the wing reference plane 
relative to the tunnel axis. 
С“ Angle of attack of the wing reference plane relative to 
the equivalent free airstream. 
We Geometric angle of yaw of the model plane of symmetry 


relative to the tunnel axis. 
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NOMENCLATURE (Cont'd) 


SYMBOLS 

бе Е] етой deflection measured in degrees relative to the 
wing reference plane. When used as ailerons, upper 
sign indicates right elevon deflection and lower sign 
indicates left elevon deflection. 

Чт Uncorrected dynamic pressure. 

q Free stream dynamic pressure. (1/2 ү“) 

ү Average airstream velocity | E 

۴ Mass density of air. (Note: А correction factor has been 
applied in the tunnel airspeed calibration so that in the 
above formulae / is to be taken as the free air density 
unaffected by compressibility.) 

b Theoretical wing span 

S Wing area 
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l 2 
2 12 
3 13 
7 18 — 
6 3,4 
7 3,4 
8 | : 3 
9 12, 17, 20 42 9 
10 13 43 3,9 
11 14 44, 10 
12 5 45 11 
13 5 46 12 
14 15 47 13 
15 16 48 14, 
16 17 49 4 

17 15 50 10 
18 16 51 7 
19 17 52 6,7 
20 5 53 6 
21 5 54. 18 
22 5 55 19 
23 5 56 20 
24, 15 57 6 
25 16 58 6 
26 17 _ 59 18 
27 2,4,8 60 19 
28 2,4 61 20 
29 2 62 18 
30 2 63 19 
31 8 64 20 
32 2,8 65 6 
33 10 66 6 
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INTRODUCTION 


| This report presents data from additional low-speed wind tunnel tests on а 
1/10 scale model of the F-102 airplane. Тһе tests were made in the & by 12-fóot 
test section of the Convair Wind Tunnel during the period from March 20 to 26, 
1952, А total of 46 hours of wind tunnel time was used. The tests were made 
under contract AF 33(600)-5942 to determine the aerodynamic effects of the 
following: 

| 1. A .10 S,/S, 60° delta teil. 


2. А ‚12 5,/84 60° delta tail, 

3. А +10 S,/S, 56° truncated delta tail. 

4. А .10 S/S, 559 swept tail. 

5. Three Hughes MX-904 type missiles in firing position. 


À dynamic pressure of 63.3 15/242 wag used for the entire test. Тһе соггев- 
ponding Reynolds Number was 3.3 x 10% based on the wing mean aerodynamic chord. 


MODEL AND METHODS 


The wing of the model was constructed of laminated mahogany over а basic 
frame of steel. Тһе body was also made of laminated mahogany with steel rein- 
forcement in locations of high stress. Vertical tails were machined from either 
steel or aluminum flat plates with rounded leading edges and beveled trailing 
edges. All joints and assembly screw holes were either filled with. wax or 
covered with cellophane tape: The various rudders were machined as an integral 
part of each tail and therefore simulated sealed gaps, while the. elevon nose 
gaps were left open. The air inlet ducts for the jet engines were partially 
simulated by ducts in the side of the fuselage. No attempt was made to simulate 
inlet velocity ratio. The model was in good condition. 


The basic configuration consisted of the wing with elevons, fuselage, and а 
10 5,/8, 60° delta vertical tail as shown in the sketch on page 4,5. Тһе con- 
figuration modifications included: | 


1. Vertical tails. 


a, Same ав basic tail above, but mounted 1.5 inches 
aft, see page 6. 

b. Same as basic tail above, but mounted 3 inches 
aft, see page 7. 

Cs „12 S,/S,, 60° delta tail, see page 8. 
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MODEL AND METHODS qund 


1. Vertical tails (Cont'd) 


d. Same ав (c) but mounted 3 inches aft, see page 9. 
e. „10 Sy/Sy 56° truncated delta tail, вее раке 10, 

f. Same ав 7 but mounted 3, inches aft, see page 11. 
в. .10 Sy/Sy 559 swept tail, see page 12. 

h, Same as (g) but mounted 3 inches aft, see page 13. 


2. Missiles in firing position, see pages 14 and 15. 
Photos of the various model configurations are shown on pages 69 through 76. 


The model was mounted in an upright position on the two-strut tandem-type 
support system, Тһе forward support was at the 27.5% station of the wing mean 
aerodynamic chord, and the measured tail boom length was 32.78 inches. Runs 
were made at a dynemie pressure of 63.3 lbs/ft^ with & corresponding Reynolds 
Number of 3.3 x 10? based on the wing mean aerodynamic chord, Six component 
data were recorded for all runs. 


RESULTS 


Three component data, in coefficient form are presented for all runs in 
figures l through 36. Іп figures 1 and 2, lift, drag, and pitching moment data 
are presented showing elevator control and effects of missiles. Іп figures 3 
through 11, three component lateral-directional data are presented showing 
rudder control in pitch with various tail configuratlons. Three component 
lateral-directional data, showing effects of missiles in firing position іп yaw, 
аге presented in figure 12. Three component lateral-directional data, showing | 
effect of fore and aft tail location in yaw, are presented in figures 13-36 for , 
the various vertical tailiconfigurations. 


Force coefficients are based on wing area and аге referred to vind axes, 
Pitching moment coefficient is based on wing area and mean aerodynamic chord. 
Rolling moment and yawing moment coefficients are based on wing area and span. 
All moment coefficients are referred to stability axes through а moment 
reference point located horizontally at the 27.5% station of the mean aerodynamic 
chord, and vertically as shown in the sketch on page 4 . Aerodynamic tares 
were estimated from а previous test of a similar, though smaller, model by 
correcting for the differences in wing area and exposed pay و‎ length. The 
resulting tares were considered to be symmetrical about QC, = O9, Flow in- 
clingtion values were the same as those incorporated in thé ВО Ае tares. 
Tunnel wall corrections, based on unswept wing theory, have been applied to the 
data according to the method outlined in the CVAL Computer's Handbook, 2А-173. 
Tares and wall corrections in this test were the same as those used in CVAL 
Teste 101 and 1014. 
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Symbol Description Ref. Page No. СТАС Быр. No, 
W Wing. 4 WT-51-8000 
Be Same as B of CVAL 101 except 4 WI-51-8005 
with two inches forward ex- 
tension of fuselage. 
N Nose. W1-51-8005 
0 Canopy. 4 WI-51-8005 
V 10% S /5, 609 delta tail, same as 5 WT-51-8001 
tail V of CVAL Test 101. 
5پ‎ Tail V mounted 1.5 inches aft of 6 МТ-51-8001 
normal position. 
y^20 Tail V mounted 3 inches aft of 7 17-53-8002 
normal position. 
7۸ 12% 5,/5, 60° delta tail. 8 WT-51-8001 
v, 220 Tail ٢٦ہ‎ mounted 3 inches aft of 9 107-51-7 
| normal position. 
7 10% S,/S,, 56° truncated delta tail. 10 WT-51-8010 
Ари Tail Vg mounted 3 inches aft of 11 WT-51-8010 
| normal position. 
ШЕ 10% 5,/5, 559 swept tail. 12 ИТ.-51-8001 
V4 4420 Tail V13 mounted 3 inches aft 13 WT-5]-8001 
of normal position. 
м? Missiles of the Hughes MX-904 type 14,15 ۷-52-71 
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`" NOMENCLATURE | 


Description of Tests: 


| MDR Minimum drag and polar test; subscript 6 indicates 
that six component data were taken. 


Ре, Polar test, pitch angle variation, (Y, = constant); 
subscript ó indicates that six 0 data were taken. 


Yo Yaw test, увы angle variation, (О, = constant); 
subscript 6 indicates that six component data were taken. 


Coetficients: 


| Or, Lift coefficient (t y 
| 25 
CD : Drag coefficient — عو‎ 
Cc Cross-wind force coefficient — = 
On Pitching moment coefficient (Pitching moment) 
абе 
On Yawing moment coefficient (Тан па moment, 
45% 
С, Rolling moment coefficient (rolling moment moment) 


q9b 
Subscript .275¢ on moment coefficients gives the 


horizontal location of the moment reference point. 
Vertical location is shown in the sketch on page 4. 


UNCLASSIFIED 


Уң ۳ и ки) PATRE ТИ 
ec RA E E لے ٹاہ ا‎ zn mega 


Sod. نه‎ Ж 87 | 
1 | + ' و‎ ` ` ; | 
А Eu Л رت‎ 
D ü oq Ва лада i 
1 


FORM 1812 


А ооо а PME ad مر‎ d موہ یب سم سے‎ 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 18 


PREPARED BY SAN DIEGO DIVISION REPORT NO. OVAL 101B 
CHECKED BY MODEL Р-102 
REVISED BY | фан DATE 8-14-52 


ла дан 


کے у‏ نا 


в ONE‏ موجه سن ыы‏ تمہ 


| 2. (Cont'd) 


Symbolg: | 
| | 
© Geometric angle of attack of the wing chord plane | 

relative to the tunnel axis. | 

"2 Angle of attack of the wing chord plane relative to 
the ‘equivalent free alretream. 

Ve Geometric angle of yaw of the model plane of symmetry 
relative to the tunnel axis. 

4 8 Elevon deflection measured in degrees relative to the 
wing chord plane. 

ó Rudder deflection measured in degrees relative to the 

r chord of the vertical tail. 
Әт Uncorrected dynamic pressure. 
Free stream dynamic pressure ( 1/2 2 У“ ), 

V Average airstream velocity ( سو‎ ). 

2 Mass density of air. (Note: А correction factor has been 
applied in the tunnel airspeed calibration so that in the 
above formulae 2 is to be taken as the free air density 
unaffected by compressibility. ) 

b Wing арап of the model in inches. 

6 Mean aerodynamic chord of the model in inches. 

S Wing area of the model in square feet. 

Sy/Sy Ratio of tail area (Sy) to wing area (Sy). 
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This report presents from an additional low-speed wind tunnel test 
on the 1/10 scale model of the Р-102 airplane. Тһе tests were run in the 8 by 
12-foot test section of the Convair Wind Tunnel during the period from 
December 11 to 14, 1951. А total of 47.0 wind tuhnel hours were used in running 
this test. The test was run in compliance with Contract AF 33(600)-5942. Ап 
analysis of the data presented in this report is found in Aerodynamics Memo А-8-7. 


The purpose of this test was to investigate the effects of additional 
vertical tails and wing tip droop on the basis configuration shown on sketch 
page 4. Тһе model vas tested at а dynamic pressure of 63.3 lb/sq ft and in 
the normal position for all runs. | 


MODEL AND METHODS 


The basic wing and fuselage configuration was tested with the following 
additions: 


1. Vertical tails of the following planforms (without rudders) 
were flat plates with rounded leading edges and beveled trailing 


edges! 


а. 60° delta tail (see sketch, page § ; photo, page 75 ) 

b. 60° delta tail 3.0 inches aft (see sketch,page 6; 
photo, page 75°) 

c. 609 swept tail (see sketch, page 7 ; photo, page 76) 

di. 609*swept tail 3.0 inches aft (see Sketch, page 8; 
photo, page 76) 

е. 60° swept tail with tip cut off (see sketch, раде 9; 
photo, page 77) 

f. 60° swept tail with tip cut off 3.0 inches aft 
(see sketch, page 10 ; photo, page 77) 

Е. .142 Sy/Su 569 truncated tail 1.38 inches aft 
(see sketch, page 11; photo, page 78) 

h. „142 Sy/8y 569 truncated tail 3.0 inches aft 
(see sketch, page I2 ; photo, page 78) 

i. .10 Sy/Sy 56° truncated tail (see sketch, page 13; 
photo, page 79) | 

je 510 Sy/Su 569 truncated tail 3.0 inches aft (see 
sketch, page 14 ; photo, page 79) | 

К. Twin 60° delta tails (see sketch, page 15; 
photos, page 80) 


2. Various angles of wing tip droop (see sketch, page 16; photos, 
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Ali of the preceding components were constructed of either mahogany or steel. 
#11 wooden surfaces were given a gray lacquer finish. 


The model was installed in the center of the test section on a two strut 
tandem-type support system. Тһе forward support was mounted on the under surface 
of the wing at 27.5% mean aerodynamic chord, fuselage station 38.203, Тһе sting 
was attached to the upper surface of the wing and extended through the center of 
the jet opening. Тһе measured boom tail length was 32.78 inches. All runs were 
made with the model in the normal position. Yaw runs, to evaluate the lateral 
and directional stability of the airplane with various vertical tails, were made 
at various angles of attack. Six-component data were recorded for all runs. 


RESULTS 


The data, in coefficient form, are presented in figures 1 through 35. The 
base runs for all figures except figures 29 through 35 were taken from CVAL 
Test 101. Three-component data are plotted for all runs except figures 1, 22, 29, 
2, 32 and 34 where all six componente are shown. Force coefficients ага based on 
wing area and are referred to wind axes. Pitching moment coefficient is based 
оп wing area and mean aerodynamic chord. Rolling moment and yawing moment 
coefficients are based on wing area and wing span. All moment coefficients are 
referred to stability axes through the moment reference shown on page 4. The 
horizontal location of the moment reference is 27.5% of the mean aerodynamio 
chord. Aerodynamic tares were estimated from а previous test of a similar, though 
smaller, model by correcting for the difference іп wing areas and exposed bayonet 
lengths. The resulting tares were considered to be symmetrical about (XY , = 0°, 
Flow inclination values were the same as those incorporated in the aerody с 
tares, Wall corrections have been applied to all data, based on unswept wing 
theory, as explained in СУДЕ Computer's Handbook 24-173, 
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Symbol Description Ref, Page No, (УАС No 
W Wing, ваше as CVAL 101 4 07-51-0 
Wms Wing W with tips drooped 159 16,81,82 
Wr30 Wing W with tips drooped 309 16,81,82 
۱5 Wing W with tips drooped 459 16,81,82 
B Fuselage with ducts open, same as CVAL 101 4 WT-51-8005 
C Canopy, same ав OVAL 101 4 WT-51-8005 
у 60° delta tail, same ав CVAL 101 5,75 WT-51-8001, 
V 30 Tail V moved &ft 3.0 inches 6,75 col eus 
У. 609 swept tail 7,76 WI-51-8010 
۶-0 Tail Vy moved aft 3.0 inches 8,76 W1-51-8010 
MT Tail V, with tip cut off | 9,77 
70 Tail Vy! moved aft 3.0 inches 10,77 
Va 142 Sy/Sy 56° truncated delta tail. 11,12,78 WT-51-8010 
Subscripts -13.8 and -30' denote aft 
location of trailing edge of tail with 
respect to normal position of V 
Vo .10 Sy/Sy 569 truncated delta tail 13,79 WT-51-8010 
74-30 Tail Vg moved aft 3.0 inches 2057 14,79 ۷7-51-20 


Vig Twin 60° delta tails . 15,80 
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Definition of Tests 


Pe Polar test; subscript 6 indidates that six 
component data were taken, 


Үс Yaw test; subscript 6 indicates that six 
component data wore taken, 


Coefficients 
Lift coefficient  (1i1ft/qS) 
Drag coefficient (drag/qS) 
Crosswind force coefficient (crosswind/qS) 
Pitching moment coefficient (pitching потепЬ/а88) 
Rolling moment coefficient (rolling moment/qSb) 
Yawing moment coefficient (yawing moment/qSt) 
Subscript „275$ gives the horizontal location of 


moment reference; the vertical location is shown 
on page 4. Forces are referred to wind axes and 


moments to stability axes. 


Geometric angle of attack of the wing chord plane. 


Angle of attack of the wing chord plane relative to 
equivalent free airstream. 


Geometric angle of yaw of the model plane of symmetry 
relative to tunnel axis. 


Zlevda&ngle relative to wing chord plane. 
Wing area 


Wing mean quida ложи chord | 
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NOMENCLATURE (Cont'd) 


Wing span 

Vertical tail area divided by wing area 

Uncorrected dynamic pressure 

Dynamic pressure averaged over model span (o V*/2 ib/aq ft) 
Average airstream velocity ( Уга/о ) 


Mass density of air (Note: А correction is applied in the 
tunnel airspeed calibration so that in the above formulae 
is to be taken as the free air density unaffected by 

compressibility. ) 
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Directional-Lateral Characteristics, Я g = 149 
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Directional-Lateral Characteristics, g = 20° 
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6 Effect of Various 609 Delta Tails 
Directional-Lateral Characteristics, 4 Чы 26° 


7 Effect of Various 609 Delta Teils 
Directional-Lateral Characteristics, Q g ° 289 
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Directional-Lateral Characteristics, 6 g ° 269 
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Directional-Lateral Characteristics, 
10 Sy/S, 569 Truncated Tail, Z, = 28° 


FORM. 1912 


g^ 


а; р‏ سم ص ‏ ۶ - ص7 190 - mim‏ یر e eara‏ = ہے 


= 269 


280 


DATE 4 


4729/52 


31 


REPORT No. CVAL 1024 


64,65 


66 


69 


70,71 


72 


Е ہتس‎ и 


1 I 


dis: 
Hs 


H i H :‏ | 1 | 8 تی 
سے -- rx‏ ہچب جو ہے سد .-- پو وو а. ан‏ 
AS a ie re ни :‏ 


К УЕН 
4 + 
ы 


Di &ECTIONALALATÉ 


Че пиян 


майқы RAN É 


РАМ уа, 7 


а] 


ак زرو‎ eee ЧН 


i‏ 5 { یر 


ii: 


H 
£| 
y. 


ELI 
و د‎ 


E 
"n 


fx 


| | , , —— سامت‎ | 3) 25% 
| ] | ` { i І i : : i ж; i : 
S ` E 1 : 1 Н 
MM — и - + 4 ХА Н Е 1 | : 
% ' i : k. i š H қ i ' ۱ 
i | : | . | d | | | | | | ; 
00ھ‎ 27 На СЕЛ mal په‎ Па њиви, iL. Md : | : | 
1 | [күзү өш ما : یو‎ ин кал келн. Supap а يه‎ санмен et مین‎ 3 - 
H : А P : : : i : i 
7 1 1 | r 
| i 
1 


که 
ےی iu‏ 


e Ae - - -- ------ --— 3 : 
E یه‎ sS | PETI ар у AS d 
i 
| 
еі 
1 . 
| 
а سه ال‎ бы او‎ E DENS уе. 
: t 
} 
5 
н Е 


ЛЕЩ سنب - = شه مشه‎ pe л پس لس‎ = 2 
| 
В 1 
i | 
4 
à 1 0ی17‎ 
| i 
` 
6) у $ CR 
>. а 1 a ск : د‎ т : 
MU LED ЬЕ Ë : 
| S 
| | i 
оро 2 92,0 
i 
t 
| i 
i -- لم سواه کیٹ‎ ٤ ہد وٹ ہے‎ нылады 98-2787 
1 
1 р 
i ; 
| e 
: : 
[ 


TENTE = شه‎ За ше атыла E НЕНА > В 
172 Шы MCA V MM 


مود A ——M A жұтта‏ غه غو د | رر 4 -————— np‏ چا ےس رج 


صمح ہاو Tus‏ 


رع پټ 


سی ——M—‏ انيس و جج سو 


и 


` МЫ” 
ыты وھ و وب‎ 
E. یل واد ې‎ > 
Хафужо хо wm t 


[7 "i ai ЗЕТІН 
CAN E 


PARRE a iu DU VETT OMS 


x 
cios TRY 
ILI ead ~ 
la TE E 
E 
| | N 5: 
PS РА ~ 7 
-За 
КЕР 
i 
НЕ Н اع‎ 
- НЯ 
7 и» 
5 М Li 
E ٨. 
` 
* 
7 E 
n. 
S eene سه‎ 
H 2 
š J 1 
E * 
. 
МЫН | 
с Е 
2 "1 E 
| É 
i 


4 


MEM 


TES ЧЕ m pae 
" 7 1 H 
3 - 
; Б) 
i 1 yr 
i 
1 


AE : | : E2 : ! 23090۳ 
| | : FE | | 
| : : : | з А | : ; : 
Е س‎ i کر رس شس سس شر شش ہش‎ пне они :جو چس مد ووو ووي ج د سام مم سا‎ i 
98 Siren | | Po 
- - -{— == AU к “ы : شب‎ 5 i .. spa "a 
: | 5 lf | : : i о } i i 
Я : P иа وس‎ ES PA b. NM я 0-2 DI 
STO 


= L i i - 1 


ШИГЫ FEE өзен кетет т Ec E 


— |. 
t 
Lob هڅ‎ 


і Е 
E 7 ٹب اس ملاک رس‎ ен к مس افو کی بل کے هوو‎ 
H 4 
; Xm. 25 i 
i : 
— و‎ Monnet nM 


ТИ 
E 


ж 


B > w 


455% 


Lu 


RN‏ لا 


م دم а‏ 


: 1 i 
: r . i Я 
и کک‎ и и 
| H 
f 


سر ې و ٢ Sere‏ چ ص rmm‏ .04 122-0058 


52 


: 
Н 
| | | | 
| 
L 
| 
| 


6 7 1 : 
پا СЕ‏ اښ لسلست bees‏ 


Е. 


ана те‏ واه سس ای 


H 
t 
, 
i 
| 
1 
د‎ 
i 
i 
i 
| 


ГИРЧАЦИНИЗ‏ ی 


————— À——— M T ER 
i : 
: š 
| Ü А 
| i 
| iis Go? Say auto سب‎ Se АРОН 
i ° 
& ds. oed Nie کی موا‎ 


И 

à 
EL 

5 


| : 1 
ASSI 
"had adi 


NC: 


joena | : :‏ 4 د)1 
à | Е‏ ! | 
А А : + А‏ : 
кееде-се а а‏ 
с Si {‏ 
ТЕРКЕ Даа I |‏ 


سس سس 


+ 


жне 


ЗА Killi ыйы LT 


ps وس تس‎ | 
. two. mV ۳۳٠" 
/0 754277) тл“ 67 ےت‎ 


. ще 
O = р <0 -$D 21 ска =Š | d 


DIRECTICNAL LAT 


, 
| 
|| 
і 
i 
| 
1 
| 
| 
i 
| 
| 
| 
| 
1 
| 
| 
| 
| 
j 
i 
| 
i 
| 
| 
| 
| 
| 
1 


1 
1 
Г 
4 


پر ا 


: 1 رع‎ ЕЛЕ бын пр за ыл аа ТЫ are اس مس‎ ыы ы t p و سے لوت مد یت‎ А текені 
; . Í = | | i | | 


TE | „Фр p w: : | ай? اد‎ | ie 


POUR n ہے وت‎ ИЕ TREE ала ЧИ زو ووسر ویو ووي ووا‎ meses یم‎ хе еме وا‎ 


Lor 
.Ju 


E Ст‏ و 


E s 


ANAL. = 


چا 
у трио“ ay та“ E ©‏ 797 


Е КА и: LU ie 27 97 7 ЕР? rm | - 


+ aai 021 нь 
Н 
PREE E Si 
TER : 


EEN 
AGS ER 
“ажет: 


i ar 
د با‎ 
N 1 
D ee - 
i 


— 
| 


gum 
ада 
| 


سس — اک ME‏ — انت 


B 
ип 
: 
H 
B 
€ 


MA‏ س سے 
مسل 


| 

| 

| 
Sisa S 

| 


i 


| ! : 
Башы ме رتت‎ 


; | 
——— ER 


E 
1 
| 


ا م ا لن سفن م چم ی 


| 
— нин جو ات‎ ызы EL терсек وھ‎ 
H 
ша 


š. 
adat 
Ж; 


a 4 a + 
- 2 د‎ 
H 8 
Li Baus 


A ETERS a - 
422222. 
TTA Kaut ОШ 


` .: 
Н H + 
E] 
u- 
ET 5 
- пи, 
5 


f 


w ! 8 
Өз اکا‎ met 
- 


LATE 
EE 


/REETION Ales 


E» 


۱ 
ا سا‎ EE CE м 
| 1 
t 
n 


B‏ يي و | LZ та“‏ مت سس 


202 نے‎ рг dp savar meh 


Е : | : 1 . 

٨ Н 1 -‏ 4 2 + £ ` ! 
ES‏ سا سام ہے Ses‏ چا می ا АЕН‏ ا 

: {шол s برد رنه‎ 22 


3 


i‏ ا مہ 
LL‏ 


= 

Е 

% 

š 
% 
Koi 


DIS 


1 
1 


: i : ; i : : | : | 2 
= ODORE = s sabes E ———————— PA PM Е 
: : : | | i i } 


i 
} 
zen] 
| 
1 


: 
اکر رو 
ENS‏ 


9 ران پا 


ние. Члан همووا ووو سم سم سم يویم«‎ ПЕЧЕ وو‎ ИЕГЕРИ 


Е = 


= a= 


ич‏ ہی акт АУ‏ و 


ыы, Базова‏ ووه 


"mE -.- 5-4 


- ге —=— سی‎ 


! 


^ 


ва ут гу? =Š‏ تو 


| | "Uy ADORE 


š ۱ } Е i жа 2 777 د ووو سوا سپ‎ арды 2 
/0 уто ЭР пад“ we 


a "рум В 


1" Ееее OF Various, 60 DE 
VRECTIONAL LATERAL, GHARALTERISTICS,| 


y 


т 
Еж 


|... | ве 


g 1 t í i : 
: i i : | і Н р i : : 
: . i i | : : 2 
пор E | : | T Бы? оса is : P : 
СИЕ г; i i : | i ; i : 
! | i i . E 5 қ | 4 0 نسح = نست لل دو ده وچ‎ -- 
ES Nu Ы s: ہے‎ Lor — dr —— -- = | | | 
E M LM : | | : : | l. сЗа 
Н : : | Mc PH T. -т-- rib 1 г - 
мезе دت ود‎ he : 1 i i ер i H : | У 
i : : : ! : P 7 
I | 1 : مت تشن‎ dmm à SS سورد د که‎ T г j : 
— Sd ROT СЫМ. алы < T i | 
vie i + m | : | WE XM 
i | 1 Е i L "—— 
| بی‎ RE % ; | pee 
И | E i ЗАМЕ и БН : {_ му | إا نے‎ 
пили و سي و وز‎ ТЕГАТЫ Т 1 : i : | I : : 
tobe اوس‎ ` Eod سے‎ be d F 1 : i iy 0-201 
' ' . 1 : H i. =—---.- 
| 1 
A rH 


Дент 


: i : TES Е : 

mei‏ — دنا هله 

7 ка ге зр پوت مود‎ ар 
i D : | H 

En РАДА А и 


вика 


TASSIFIEL 


1 


семен <4? ЕТЕГІН 
i.c gm Oh SUE 737 < ue 
ГЫ ш Saad, ade ж 


q 


X 


| Ц 
Е ы 
т ғу кнн DU ne HH Vt 
ҒАЛЫ дарды HT mento ede 


دو و ری وی 
ж ^ tri‏ 
ғ‏ 
| 
паннин‏ 
— 
=“ 


TK 


OMEN ESTES; 


АО | 4 i 
t // y А 720 03 1 i 
1 1 


À 
| 
| 
1 
І 
| 
| 
وس ود‎ pe P سم ووی دس‎ p 
| 
М | 
| 


| 
| 
4 
| 
i 
i 
| 


: : : . р % г а 1 © Aon vas. ETE MEPIS сија, Жаа د‎ 
1پ‎ "og ? Ы: : : i : | ! 
ЖЕ 9. د‎ vote 2 b s perd | p. os d : ра 1 
š | d M езе xil er wara at fpe + ИЕ: ES CENA ғыл Ж, Жақа» буса е ма В -. س‎ оо | وا‎ n 
Үс ! i Е | у 
| 
i 


| ed 
لس -- وچ را‎ d 
í i ; 
| S mS 


! 
+ 1 
لت‎ 
1 1 
Н 


EST /0/ 
2-40. 


| 
TES 


нове 


DIRECTID 


Ta! 


: i 

eode d 

4 H 

кезе жены — —————————P—M— избие 2 — 

| 1 | р 

i H 1 В 

H x 3 , 
zero od T 

| i i i 

асы кекке я ы :‏ یچ ہت 


1 


at دوج سیر‎ я! 
| 


г 
qux 


Hi 


"— - pu —— ا‎ 


ӨР, 


Е 222 of 


H 
Н 
+ 
{ 
{ 


| | 
ДЕ ليه‎ я ۱ M 1 


de‏ ساس de ашы ces а ИА dent Ка пе ке И‏ ہی کا 


---- -------І--------- -------4-----1----------------,----------Ы------- -------------- 


- 1 r 1 1 


i 1 | H i i 1 
-— ووی ورو‎ E 35 کہ‎ Жы دم‎ M... ویو‎ 
i А i : i l 

| i 1 : | 


—— L| سا‎ терени 


ow‏ = سج ا م 
Н : города = см a 4. т £‏ 
AE p i | |‏ 


% 


P Ж ERE: сәф. e i 


aw Suspe DE ШНЕК.) 


کر رر ہر ———— 


| 
| 
41 з < 
| 
ل‎ санана 
Џ 


И 
| 
| 
i 
= بت سو سے‎ --— 
| 
1 


| 
| 


1 
Е I | 
5- > و وسوسو ووو‎ si و وچو وې‎ 
سنا‎ AN 41 | | 
1 АЈА лана اوه‎ і. ЕРТ а 
3 چا وید‎ 
vuv i میمش کات نا‎ Seer Ше 
Eie : : | 
Ты P: | 
ке КА 
ж % : : 
w H Е 
я. + 
سے‎ z - 
“= = а 
ri l -F 
zem E 
Ven ا‎ ВА 
“is ү sp 22. 
| жиш 
> | š 


: we. 
ЦО 


-—— 


RE 
BENE 


سس میټ 
i Н‏ 


1 


JAL “LATERAL | CHARACT 


pono ے‎ ‘ê то روثر‎ 
جو‎ м Ute mut د‎ 


| qu дее ےو کی‎ Luv; вто +677 


| 


ОГА 1 
! 
م۸‎ 


— مد کی و ا 


ТРЕЕ 
1 


ТЕТ 7072. 


| DEL, 2-/0 
г 


DIRECTIC 


ne rna rg rm a EE · · 


x 


T 
PA E 
P as 
(6 
4 A 

^j 
ГА 

^ 
du 
гуй 
72 


| 


: i : 
5 —— чим 


[aa нек 
H | 


1 
| 
i 
t 


———— 9 Bc 


nnn TE 
à A 
: i 
` 
- : - кенеге; 
: | Е 
' 1 | 
| І 
| J e - -- 
1 | 
| : 
i i | 
ت,1090ه-ب ص ص1005 4ئ‎ ١١ і | x 
; ~ Ч و‎ ERES T н----- - — — М Н | 
| 1 = мы а i 
| ii uii T 
+ Dd : а. f : Е ^ : H : p : ' | : 
1 i 7 | 
i I 


of ~ ! 
і _ ; 
| نے جح‎ 
2 
i 
i 
== зар и So == 
سي‎ IE -. | 
i 
i 
i 
k " 
| У 
Ys | | 
| Е 5 i 
u i E 
——— 2... : | | 5 
08 87 dm i » A 1 | i 
— متس لے تر من‎ (со 
МЕНЕ | | 1 
| : 1 : l š 
x | و یه‎ hu 
به ا‎ ИКЕ | — LUE - nr I i 


Н : Н : i i B : i | "EE 
€ لا‎ р... 
; : i А ! : | : } : | | 
. a H E t Н 


ja 5 n 
XS C 
AL. Dd. Не gp لب‎ 


SSE‏ ہے 


Ди | 


ex . EL. ES E pere ھا‎ rn beret I ده ته نه د بد دي رس اه‎ ђе bee سو‎ рама سه‎ ٠۰ | 
n ' ١ i | 
| | | 
— نش‎ + 
š В | 
i i i 
i 
i ! ! 1 | 


Ц : I i i ' i H ; : 
i : ‘ 1 i ا دد وه‎ ge Pa ee ال غا‎ ce estar i all orb 0 
= دو‎ EUN aped a ОУ وسوی مہا ہی‎ H t ۲ i 8 1 ۸ 
! : : i + : $ ! 
D ! H i 7 | я : : 
| یر له‎ ТИНЕ КЕ Таса eo. B wer dude x : dopo VES ال کو‎ a ےا ا‎ Es 
1 1 + i 7 1 H Š 4 2 1 | 
2 i : 2 ` | 
: س‎ : H . : П 
' я 1 : | ! 
* لح‎ —— Я - а= mM HÓA dme نو د اسر‎ бош سج چو بي درو در ہج‎ и а a 
1 1 1 : : В ' 
۶2 i | та 
h 446 1 É EE s x اچ سا نس ون‎ ٤ 1 
3 7 H i a i 
: H I 
`+ н LE-- —— M =. == ———— مر توالت‎ 
3 
i 1 i 
^ H غه سوا سه‎ i ane | Md 
i 
I 


( 


сле 
ed اوح‎ 
"E Бат 


i 

“ж БЕ ë 
| 
Du 
| 
i 
H 


۳ د‎ і 
Fm + 
т ی0۳‎ 1 
у: зача gh.) adus 4 
EMEP ند ہے‎ CLER VARESE و‎ 


и да 


ииип 
7 
‘ iE a: 
Mes rn Emt ке? 
БЕТ т 
k 


[ 
за 
БО БҮРЕ ЕНИ КЕРІ БЕН 


0+0۳٦ 
= па! лит TN 


—— ——P———— н: 
4 


---.--ы-- > -------.‏ --- --.---. وا شض 


EMEN EEUU ام سے لیو کے‎ ланы 


щеш 


To CHER 
al 


د و ودنه 


از 
| 


رب اس Е‏ : 


| 


аян 


- امسا 
a‏ 


L 


11 +90++++ S سم بو رونا‎ cp ووو ور‎ S 


| -—- — 
= مم و 
i‏ ' 


| | 


1 BN 
| 


ووي و 
| 
EIL‏ 
| 


ГІ НЕГІ 


и Е А ч irt par FI د‎ нн... 


~. үе A 
py қа 
КЕБЕК 3420-727 Ну fo hk h М 


> 
| 
Бәз aa Бушр маму 
| 


, А 
— د‎ * 


+ 1 t 
H i H š : 
— bene ساب‎ n - = i M i = 
| "| I i 
H i i . 
+ А j : 3 А А : Н N . : 
————————————X S د‎ iJ РЕСЕ E اس ا‎ „2 —— C аниса ——————————— — мн zx —— PPP 
1 : H : 1 4 1 ` . . . k. . 
i i . i 
; H 
zz H -2--.-..--. 4 — -- - i қоз i D بوا‎ — eR -- owe - ЕЕЕ ونو ې‎ -= - 
: 1 


— سنوي ول ټپ — مټسیس‎ -.----------.--------.--------------- == --------4.....-а- . - - Wa НЕРУ: ae ЕТА 
! 


LL eiiis ~ i ^ i- - : | : Vie Py eee دحوم سو دام‎ š š балар ча А -— Aten 


| 
i 


پوه ې سو سم ——Á Í.‏ ج سجن wass‏ د په DS E SEES‏ — سو — чазы:‏ -- لاس Á————————‏ ——— 


17-117 37 БЕ АН 


DIRECTION; 


| 
| 
| 
| 
' 
| 
1 
1 
| 
t 
| 
3 
1 
1 
i 
| — 
| 


: Ea و‎ Efê а: 


р-н 
1. | | 
1 : 


т 


نی —— --- dem‏ سے ہے be:‏ 


—— e 


у 

1 
UN 

1 

і 

7 
س 

: 

٤ 

i 

i 

і 


ік: : T E УНЕ E . | š {Pe ТЕК xod H : ae‏ : :۶ ود pt bbe‏ هڅ 
oo 1 1 1 ч in к EU‏ 


ku س‎ p 3 В 4 


т трима‏ رم شه 


HELTEET 
SENE BEHS ш 


Н i 
د نرک‎ ФЕ EO. دم سه ںہ‎ 
i . m 
Н і ۰ ' И : 
1 i 
> qae. р: Я “же ME 
d ~ 
g<. n V T fuer 


А M 5 ee of - -» - - ہے‎ <.> 
у عوقو یر وی وروګ رنه و و مم پا یښ تسه‎ WRG Вай де : ; 
1 : 1 я А I : 
! : А i : я : : 2 у | 
: š : : 
1 : 3 
1 


———--—— —M ия 


سم ہہ -— pepe‏ 


n 1 ө i : 
” 4 р 1 1 1 i ЖІ 
- ------4----- ~ - ——- c 
i 1 : : 7 i M i 
i 1 2 3 š : | 
' H 4 : i N Е t А 5 М 
: Н..- + سا‎ rene eee seem фен -M = 
H : 1 : р 1 | 
2 | : А 1 E - + - 
——— P! ——— باب‎ 
! ` ` ін i 1 š 5 : 

' 


E | 


- a 
даа В 
MAU тағда" اښ دل‎ а тат 


эзе Aeon г enim em m B‏ مت سو ہر ہو کیا سل 


dap =. 


va 


ср 


Wü 


р T нема 
VA UL " В 


ЁЁ 

5 

% 
een p pou ісіме әб: мл әз лер LL gv ж eb. 
в. 


8 
š 


wei ле 
1 
i 
| 


| 
| 
| 


р иди! 


| 
I 
i 
Н 
| Е 
ا‎ 
| 


ра Крон cde 


| REJE 

| ل اڼا : | 

И ME 70]. Ир 721 ЛЛА IGM ° 3 ЕР 

- Б, ыы ын دہ کین مھ‎ ыы ыз d دز‎ menm tme ee Rd em «OE مت ات‎ EA. EEE: تا‎ : 
5 i : la. | 


| 
| 
| 
{ 
1 
| 
| 
| 


КЕТЖЕТІГІР 


ЖАЛ: 
bab TENE 
iil Т i 
|| 
| 


| 
t 
| 
1 
| 
[ 
| 


| 
| 
| 
T 
| 


| 
| 
| 


10پ پ پٹپ سي سم سا 
i‏ 


m Nm 


Ее تا‎ 


| 
7 


| 


| H 


i 
H 


Ара سے‎ — з 

Н : : : 2 ЖАСЫЛ MA) У 1 
LUN Жк КЕЗЕ март i : سو‎ 

P к “ 4 E f; . 1‏ ملا ian Tk Б‏ 2 اند a 5 "ұлыт‏ وت = e Msc атала асы‏ تسد بات 5 v E Dr TT я 3 кін ni‏ 1 اعت 
і : : L ” 1 1 i i‏ : | | 1 1 
i Кем I Mc 41 |‏ 7 4 1 
a s ИЧ --- а i 2 лып = 1 " 2 — TF i‏ لکت سلو aha em SN‏ گرا ақтан‏ 
ГО 1 ! : Е HA : | B ME MEME‏ 


H i : i 

1 Н H г Н 

тер GERE жекен Же sh жасала 
аа i 

E i i 


ш 1 5 . m 
ATUM 


ШАДРА, ТИШЕ КОЙОН ИНЕ E. 
oe № 
Ма" "4; 


terra errit: 
АА 
L. 
E: ин, 
1 с 
% 


L] p! 
T 


ЕТУ 
“ett СР 
raion ан. с. 


۱ په ایل‎ IE H t 
P! ав феъ т | 
лай 


DAT 


ТОУ 


юг тит? т DOR 


pom 
سال سب لباب اه‎ Е 
; 


...ینیم 


ЕН‏ ےو 
وو اف 
wel a ee L‏ 


жут 
РЕ 


| 
| 


у : : : я 
beoe te pe E 
i Е 


| 
H 


i 
i 


43 
A 


. , 


FIG 


E 
5 

“~ 
-4 
په پخ‎ 
= 
со 
тт 
az 


| PAGE. 


ERI 


nav thy. ول مھ و کچھ وو فقو‎ LI. 
SII Г” 


фын. څل‎ у خوف؛‎ 


a 

1 
EL 
5 


3 
E. | 
* 
| 

га > ] 


| 


SERE -— n‏ یا ووي 
i Е : !‏ 


1 . 24 F 
ae 


CLASSIFIED- 


i 
2 : і n 
1 | : 
i i А 
l l ñ 
i 
| 
! 
H 
| | . 
2.4 5 : H i 1 
- — Nes pause etes 
T 1 


60" Лұғат ТА 


Fok or VARIOUS 1 


1212825 


T L T: ғ 
«ҰЛ: E 5 і 
: А Е қ 
nn I. 3 : 
AME LY i? а: 1 
әже VAAT "A LAS و ال د‎ "diia 
VENT Ta AMAN 


Ti Ta 781 
Ке | 
ы па. д 
парна 
яи 3 
ره‎ теріні ісігі 
یہ‎ кет ДИ НИНА سمل ته‎ qx. یں‎ жонында 
۷ ي.‎ . аа Ма. "M". 1. H 
جم‎ 7 m 
. 
—. 
к 
ЕН 14 
кет d 


MORE матаға ж‏ 2 سا 
AC CO қары EMEN қарасын‏ 


р кл л - رر اہ‎ ы els وو‎ 7T DJ SD че зз ы د رج‎ 


| : Е қ | 


i 
! 
+ 3 1 : : 1 4 | 
1 


. ! š EE | 
ЖЕМЕ ANNA. mE i 


E —Ó— Ó— ааа 
а — M اپ‎ - 


ix 


NES 
СӘМЕН. 
ات و‎ Бае 


241 Le 


TIE 
-m 


Vai РУДАРА ЕРГЕН 
ЕТІСТІ 


وس durum ee Sl‏ سس 


k Ü 


ЕКА 


4 


2 | i H i 1 
جح اه ا‎ са ' 
| 2 1 ` 
c S ИК : سو ہی‎ 


ар EU эү my 


— or = 
= 


те ea a 


— eee -- EDEN 2 — 
H ' i 


i 

i i 

: ' 

i У : 

7 i 

1 1 i 

+ - Н 

: 1 x 1 

| ! 

~ ee 

| i 

------------ 


Ш 
1 


Ты 
1 


„ен ОТ 


1 : x 
г Моро ! 1 

КЕ: MM 1‏ ک0 =a‏ تح т‏ د 
eee 20 202‏ 53 
(ӚЗГЕ сай Е‏ 

٤ А жанына жәйі 

ep ed DES P um й : 
Sb уу A 


: Н 1 : | i : i { : : 
: H i ; H | | 1 ; 
% ma k'a ls And dra T аж E а مهاد‎ dm оваа فر‎ ИЧ РРА и mr سے مہ و‎ м аа نے لا - . ..........-- 222 ے نس وله په ته د ......2 داو‎ . Қаз مول هن ماع + اھ سے سلمف‎ 
| ! : | i | : : í ! : H : : 
А А ] ! | i . : : i 
i : ! i : | А , i : 
: .! КЕ ed ۸ اه‎ ! spe سایس ملاس مل‎ ete ере о لاند‎ Б. б. + 
2 Рр ; £ ' 
Й 1 ; i 
1 у р 
КЕНЕ ЖҰ AE РЧ В (7 Ж КЕ да: x مھ‎ I 
: - 1 Н 
ТЕРІ 7 
AA Pod LA т JC Ав 4 £j. 4, + т 0 1 ! | 1 1 + 
г "£F. TK A | 
/ 
I H سا‎ i n 
Momm g j H 
H ? | ' i i 
i я | i 
۴ | 
к желе 44456 етра ша 7 کی‎ iiri I } | ; " 
1 
| 
“ 


DIRECTIO 


i 
: 
3 i 
š : 1 
| і : : 
E + 1 š ` ; ` ! 
کو جن‎ te سا‎ re SS تفر‎ ul ku w = رب یا فو کش بے کرو مھ وت‎ байы Pe eee کے‎ LE 
1 P H 7 :7 А n : k 
' : Н : : ٩ Š i . . 
! x ; : i қ : : | : " 
sassa +. Кы Бадана E ate سي ټیس‎ An ل‎ — арии дини د‎ . а Да سپ ہلسم‎ ne ee ==: 5з ко 2 ре St E 
1 3 ч 


-LIME TER 


' 
1 
i 

oud 
| 
i 
i 


— MÀ € то пат = 


са op | 
| 


— ee d .و‎ PETENS 


E و مت‎ 
2p up : ' 4 
Le x oL. КЕ Дарио 
| ایی‎ 
> d i 
: 
poc oce 


٤ 
: 
1 
| 
1 
| 


! : қ 
i : Е ! 
-— Y سس سے مخ ا2ر وراد‎ aaa Дели ка ыр рыл وی‎ 


| 
1 r { 
ج‎ сы + Р š Š f қ e 
а ! | 
1 i | 
. i t ` 
Біл ызасы م مچ چ‎ E ع کی کک و‎ OE c——— دد‎ ПИ 
Ti ! t t 
t : : E : 
E i 3 | i : 
پا‎ Ex Dux Ed وه سب کی عو‎ — - 7 
i Н : ۶ i 
i : 7 РА 7 i 
з T H ғ = 
ЕТТЕ > 
i ا‎ 
--і--- -4--- fo oo mor amar sb + —— 
Д 1 
1 t 
Eu d H | i 
او ود‎ 
2 انب‎ 8 | 1 ae ! Е 
1 B Е : : 
а + د‎ Оһ 
{ E ђ ; 
7 1 š Џ 
t 1 H : 
——+— TL T... ام‎ 


— r зА "— . ede — طس سی‎ — 


+—— 4 


; | | 
rni pl 


لب 
D |‏ : 


| 
| 
| 
| 
E ЖЕ еги БЕН МИА کو اپ ہے‎ ты اود‎ Пети €——À 
: i р | : : : : : : 1 : 
H 
| 


893 


تا لاج 
Ц‏ 
ке,‏ 
Е‏ 

23 
F 
в 
M 
ја 
ER: 
i= 
см 
l 
вм 
د‎ F 
5 2 
га 
بر‎ 
= 

н 


РА : 
N Шы. Тоду го мф 3 


НЕВА 


| 


ТЫН 


! ` ' : 
ОН ОНИ 


— IE e eee کر‎ 


| 


H Н + 1 : 
3 š H 2 ب‎ 
: пола сър ساسا‎ ———«————————— ———— .ға ... 
#77 | і 0 ! FUERIS 


1 
Bas Те . 
1 i 
е ; 
— MÀ MÀ 
I 
... wd а .. ж/ш . 
Н 


1 
n 


à 
1 
i 


— TL 


See ен NN M LES ЕКЕУІ = 
۱ | : 1 Y i i = : ! р | ; | ; i р ! H 
———— T 1 _: 122.03 i H : | | i я ; : Е رکچ‎ S E کر‎ і 
d : i i 1 : H и 
! 


| 


- —+ Me 
| 
| 
| 


5 В і ` 1 n i . 1 : A 0: : 
i я i Пе е Ч РДЫ 20وی‎ пи 
| H ; : i : H : : 1 
ELI a eree ت چ‎ ES, 1 : А 4 35 . d 
: ا‎ ea Е i i 0 E 
f 7 P | : grum = IM Lo ÉL 
і ` i H š 
H 


E -‏ کرد دن وچ - 


(15 
|. | 
سال‎ ' 
PR 
Ld ! 
1 
DA 
E 
ни 
шк 
-- 
Ж 
| | | 
4 
i| 
| 


Эйн, 


1 5 
ھا‎ И 


£ t | 


1 


| 
1 


БЕН رس ا‎ 
H 


Ç i i А я ! 

i 1 1 H 
| H i H H 

OS eae ВЕНЕ QE‏ و EPI‏ بے 

: радиа: 
i + Н 
- : i 
i š M 


4 


1 
+ 
+ ~ 
П 


ЕБ у | 
я : i ; : | Е 
; : 1 | 


— T nn en ee 
А 1 š + 


ба i = i 
سر‎ 
ЕГІ 


T 


жа 5 “ 
ТЕТІГІН 
š праф 
LL انت‎ 


ай а 3585. У 2 
٢ 
a 


+ = ~ و 


E 


| 
| 
|. 


--------4----------і------..... 


] 


| 


ړوو و 


E 


| 
» | 
= و‎ ен 
d | 
Fe hui noo 
I Bici DRE eps фе 


84ھ 


3 i-e | 


р { 


: | : 
m 
1 4 imi 17 


| 


BA ERE EROS ИЕ 


1 Е i 
ызны Шыны уа 


а. 


ем UELLE مشن‎ cL. 


i 

| 

| 

| 

| 

| 

1 i ` р 

аи‏ سے سمل 


m———— سے‎ 


لا 
1 


Жаз = 


k 
= سے سا س ےی سد‎ 


1 - prix BITS АЯ те = H پس ريه وه لاد‎ 
H 1 ! : H 2 Х - : i 
i j. کم‎ | к T 
i i N > Н Ц Н Н 
تھی جب‎ E АНА Е i ape. 
ы : | j: 37 2 
i 3 : ! i 


| ; 
НЫНЕ‏ بے فو سو Желе?‏ سس Puspa‏ 
| | ! | 


| 
8 

к пије 
pepe 


~ 4. СЛЕ Е 9 9 9-٦ 


1 H i 


i | ۱ š 
——— —— PIRE: +0007 
i : I 


амен кран а A 


| 
i 
| 
L- 
i 
$ 


БИ‏ سے 

SPIES А 5 
чае = 1 
| Ss 


пее ا‎ ш. 


Н 7 

| j 1 
4 

E 

- 7 


نگ لی یی ГІЛІ‏ 


ar‏ چو مر 
)دز l‏ 97 2 


ЗА ےا سے‎ eee 
| 
! 


NI 0 КА à | 
РАКА в. ый ў 


ретте 


EE 


= 
= 


| ۸ КЫН 
= = H МЕД ЕРА) ү: ри 
ийкешет к TIEN SANS 
ATE A mE ы 
HL 5: с 


21 


DIRECTIONAL- 


lel] 


ж 1 Ком, «я 
( 


tn AE ale ТАСИ شه سه کس وګ‎ Ue. іле a a yh Sia r: Е ا‎ os Mat Me 
i 


i i : 
и аа 
1 


| : 
1 : 
: 
I ` 
экш DEED خر‎ Ый Cr 


1 


i 
| 
| 
| 
| 


PES p DEN M 
1 1 : 


I H H : ! j 
cried а نو چا‎ k 
i i : 4 H 
1 7 : 
| 


Н 
в _ 


UNCLASSIFIED |. 


r£ Бика REM 


2 1 
: B i + 
i H i i 
г. 1 1 H : H 1 H 1 H : E . 1 : 1 : 
i : H : i { | : Н : : + r : ; E E : i 
i : i Е i Н 1 : : Н : i | ! : : 1 1 
ورون ونود میت‎ жее сүз ре 0 و ووي چو سورد‎ mE - 
! H ' : E i | t : 1 і Н H : : H NE 
i : 4 i р H { : : : } i : і і : x i 
i 1 1 i را لیت تا‎ ВЕСЕННЕЕ o sel لت د رذ یو ہت‎ E - 0 یشک‎ пра i 1 
я : 1 } : 1 : : : і : : | р | : : 1 
: А H і š : Н Н 1 1 i : i 1 : : i . i 
i : : š 
٩ © بدف‎ 9% + 5 ' : ñ 1 + : 1 : Е: H + "E pu سه مار موم‎ 
--- 5 - ودج‎ Piae ام مس‎ те + Бакет RBI EES i e Н Es. р رټ سرو‎ e те 1 d - = 
я ۶ š i 1 | 


: : ! 
1 : : . : H : : ; | 
| 5 i : i h | и | i i : | i Н 2 
и شش شر‎ ала ورزو —— جس جج‎ ee 
i : i 1 i : 1 : ! ] : : i : j 
! : : ٤ : i H қ 
: i ' 0 


1 
š : ! : | 
; Е : | : 
H і | | H 
: i 


H Н F 
. я 
H № 5 
ЖЕ | 
1 . i 
1 ть 
IEEE шт : 
ғ 1 
5 i 
2 T+ 
4 š 
Н A 
"S ۳8 G 
т” 
й 
В 
3 
% 


панка ИНАН ا ا‎ айан» asas a 


винта 


Hua M MAE XE “ар | ADEM У 
Жк a ڑے‎ Жа) LAN MAS - 


трчр 27 абу” 277787 TE 25 Lan 


Om — Á—————————— UAE‏ ا 


H : 
: : I : i . 
есе = Е Н 
Е H 5 سو دو‎ E پوس چا جو سو‎ ч wis 
А H : i 
E, a H : 
i ; i 
Sox A 1١ 
k همت س بت‎ 
i А : 
4 . H k ` H 
H i : 


D 
| 


1-04 
AAT. 2 2 и, Ue به‎ on 


ЕЕ НЕН ғ 
БЕРТ: + р 
5 КЕТИ =s ш % F 
ЕЕЕ: Er 
: =a % 1 m 1 | 
EE am اس‎ wes لس‎ 
B M — = У р 
4 | 
: : | | | i j 
EE ہے‎ ы 


1 
5 1 


- اچ بک 
== 
t‏ 
vM | |‏ 
! 1 
٤ ] ! Ы‏ 
T —— - 7‏ 


782 ےہ ہس ره А‏ 


леда УНЦА 


1 
1 
1 
—— می‎ em. 


| 
| 
| 
| 


MES EARN. PUR EE : د‎ ек I 
И | Н :---.-.------.... + ووو ود‎ ——— —- ———— : а 1 4 onl es 


азат --- ТРН in EE: ae چا‎ + 4 
Е 3 ` | Я ۹ ' деко : : 0 
š i ` - М Ñ ` ` 1 
Е | : š : N : : : i P 4 
وی سج ضر‎ _ 0 : Е 2 е --- —- ne + — 3 H 
- : ; i „з EE x es : р š | ---- ———- 
i 1 : H : : . i B i i | : | i 1 1 
i : : А : К š : : 1 i 
D i i } H Б : ; : + S io і т А | 
О c dea SK سس‎ — É НЬ | 
› 5 3 - ' š 1 M T : : П š 4 E 7 H + 
5 : 1 : i : i i : | í i ы 4 T 
- 7 4 Н 1 : Е О L 1 
Е H H 0 H i i z : t М TEE Ы 1 : 1 1 
: ae سه‎ Ж Кк ЖЕ: пи ode к i-i. 
P i T T 7 T H 0 7 т 
i і : ` f У : + : i Н 3 i 
а e gir "ИЕ : : | š ` Pie sere 
Е : ЖАГЫНА MOL لل‎ m وت‎ та : $ 
А N ; 
- і 1 
80 
КИ рар 


фр 


4 — F 5 
1 


ےسا ملسلا 
| = 


-——.. 


ہے —— 


em 


f 


w 
incon 
TaK» 
و یو و وو سضر‎ 
لگند سر‎ 
اسیا یت‎ 


iH | 
1 

1 mn 

fi iit 
Mu LE] 

ЕН x 

у BORK St но 
MR eRe Te *3* 


w 
ғә 
+ 


1: 


ook 5‏ مس 


p 


Ü 
rei 


vt: 

i i 
Е e 
«а: ЕН El 
eI - 


لاف 


| | 
! 
Н 1 
H i 
1 eM 
2 . 
| 
1 
1 
| 
| 


4 
SOLIDE 


| می مه سن لات‎ 
ПЕ 
ў 1 11 
rr: Tr 
i ЕН қо” 
к. 
31 
Ay 


D Я f 
.. -.. нн КСА. t 
s Да 14 
1 


EC TIONAL 


۳۹5500 72 Tg Ty amr 


---.---- رر ہد شش رش شش شش‎ ene 


1 ——— چ س ار يه وو 


рита vm 


sa ааа‏ یر 


x 
i 
| 
| 
i 
Е 
T 
Е 
| 
| 
ү 
KI 
Е 
8 
TE 
| 
| 
| 
ре 


М 
Sh 
| 
| 
| 
| 
| 
: Е: NA x 7 pee TUM 0, ETE | —— po where Зе. Е | Ж | " = 1 1 ыч | аад | 
QU ۶ у, E ۱ : : $ ; Виа 
1 سن دوو و‎ еее SS seas ds тоза ہر‎ we لد‎ Modes us ds Rus cR mS لر‎ АЗ کر‎ а Мало hae ранае рата 
ИК f 
1 | 
oe 
٩۹ 


ر 


test 6] A 
Plot Фа | 
Ди 
a 
| 
7 
Жоу Te ct ММ 
Y 


(ü  S:————P3 


Il --—.— ——— a —— 
1 E 1 : 


ыз 9ھ‎ ы ٤ 


' 
Poo ”ھکوس میں سا ہے‎ ied 
H 
E г 
H 
: D 
H 1 
dcc b RR 


ASSIFI 


x UNC L 


` 


50 
СУВА, 
18 


З 


PAGE 


| 


des. 


- 


i 


раннн‏ س س 


` 
` 


| 
1 
1 
1 


н 


l--—-—-- іше 


icc هوو ومو‎ oa 


T 
E з ۹ 
LIL: 
ہے‎ ven اھ‎ f 


if и 
ЫН 


е РЕКА Ал: | тейт” жез 
E یر‎ um МЕТІ; ON AR пту | 
j 10/70 Weis COEM P 


سامت u——‏ أ سے مه و هو ووو رو —— سے سر e vu ni ла У RPM‏ = جا 
H '‏ . : 


ет 24/97 uh "‏ یں وه و ےک mE‏ 


I П ' 
і а ' 
7 1 . 
A بد ا کن‎ a ft lela کو اش‎ 
: 
: Н 
і 1 


p 


Ira 


TEST 


Š 


k 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 


^ 


ы 


AMI 


Te s ۱)‏ سورد 


U 441 


1 
1 
1 
4 


| 
1 
i 


| : 
: i В 
MENS петља — n کچ‎ 
| 1 А | š i у 
1 


а سے ی‎ зала ти из пити ве ет M 


асям 
1 


de : ; 
сч ЗІНІ; 


5 


* 
Ян 
ANN 


ча 


КЕРУ ҰР 


т 


e a = | НЕ DE 


E Diss и 1 ` $ 
i 1 i . i Е i 
и | | i 1 i 
-—j tf و سا لتو یا‎ 
: P t i i : 
Н Е 1 Н і 1 И : 
р 5 - ! - . 


l 


oT 
27 


CONSDLIDA 
oF. VA 


1 نن‎ и “PADME | | 
TE,“ драм 
Ol 7040 89 лра“ ме 


| 
نف‎ 
ME 


„О “ар 2% «йо ызуу гъз =$ 


| 
i 


A ص‎ —V  —— x HF  —n C ا‎ a ———————— REOR 


ЕТУ کک‎ A 
3 
я 
т 
VE 
Ж 
Z 


das : :‏ 
پل( ۷٢٢ ٢‏ سب سو سه | 


| 
i 
جوا‎ Ы 
! 
Зама 
BY | 
, 
ы - 34 
- i 
i 
s | 
: 


| | : ; | : i Nu 
تسا‎ ыл k Tua را بی‎ дыл د‎ ар. сə i | : i 
H š i | - БИ A و شا‎ 5 E Т 
4 ' 6 
i Е 


سی — 


рр = 
| 


E CITROEN مټ‎ 
1 
| 
i 
1 
t 


1 1 
! jt d | 
i : I | 
———— —— Qm EE 
| ! ——— я. 
1 + 
РА i / 
i Pc du 
۶ ! D 
i i 
i =. enia Маи НА 

Ц 


i ; 
ИА T p s7.—.shM—h.ssTn 5BO OO. c 


MP 
۸ 


: 1 : - 
1 : І 1 
M я : : i : I : - i | 
ونا رد مس‎ е NN 07 А ! | 1 
I : i : ; : 2 E Mo E 
Хи . : 1 Е 1 : - | H I وچ‎ 
.ا س بس‎ E PE H : i 
8 | | MURUS TUR ----- رت ہج‎ эшш. | 
i 3 5 г — r. 


1 —- 

ЕТЕ Lxx 1 : 
1 : 

$ 4 

1 p 

rene Lt 

H ` 


i 
: ; r 
š i | : 
ұл , i 1 * 
| | MM RÀ d ولس‎ 
E XS. GE | | 
-і —M اس‎ H — ! 2 : | 1 | 8 | 
ا اط‎ 1 о а | N 
я | | | Un 57 ھت‎ Е 
и لست‎ ~ | ~ | LAM | 
аи ли لک‎ ЕЕ В | Ше 
j | : H i i 1 : | | 
ғ 1 i = Е | : | | 
i = Meo Meer Е | а 
i : : دوس ساسا‎ — - -- — —. — - „7 i | 
: | i еее Ұр Жа == 
- t | | 
— DER ОЕ : | 
я : - = ae سے — مم‎ eee. . I 
' : D i | : , ! : : Е 
— ie - и erh T -- м E ` : | 1 
i i : ; i E : | 
| | і | i | | ; і i : } 
i ! i i i 1 ; 
i і : 1 i — + 
| ا‎ . ИРНК 


і 


eine 
1 


i pes m | 


кака ده‎ ARR رق‎ - 
" ‘ona com 


пали ` iga M 
LES Wu. 
) 2 1 
А 


à о љањис. чы. Жем! 


dob emm 


5 1 : + 5 : 
EPIO IEEE с ов E . Аида PET. ER 
í : П t : š i 
H М 5 ! n ' Ы i 
: : i H : 1 i 
i : 1 Кызу еле ا‎ УРА ناو ماع لا‎ ЖИРЕ سج جات یی سی‎ een АКИ : 
1 ` 1 ' 2 : : . : - 3 
{ i : 1 | : : i | | : 1 ! i 
я : ; | Е | ۱ i | ; 
Е ы - وس‎ e B . : --— П i 


: А 
EN хр OU $ А е 9 0 
) x ы Жо VJ + ~ ~ 


ЕН 
зетахса 
“д 
а 
1 
| 
1 
پو‎ 


г - t А 
аа 
= 2 : i Е 


! Е 
8 
Е 
і B 1 
= T AR 
1 š | 
~ ] е i 
“ 
1 : پا‎ 1 
H E 2 E еј Н 
{ 7 
ideis шъ : 26 
H жи i 
шу 


2 
таз 


і : 


ا جس سس ےسج Г.‏ 


oof و ور‎ з 


і 
і 
i 


H 5 : 1 : H 
—— — سس‎ asa ee za 
i b 


MEM 


еН =.‏ یرسرس سا ہا سا 
1 


i 

E 
MÀ 

i i 


همه —— UE‏ ول يوي и‏ 


i 
i 

سنا سل 
Н‏ 1 


H А 
7 4 
E او‎ 


isa ее 
РЕШЕ ДАШ 


— هو‎ нее m деге тада نن‎ 
| : i 
р r 
i H E 
— ی دمب المد‎ = 7А meai. per» بپ‎ == кы F i 
р و‎ А : ری‎ 4 — - p 1. - ------ - 
i ( : ; i ; 
ЕС i 
— 28 | ЗЕ. 
i 1 : | 
Н 1 I : 
i i : 
سے‎ жен ЕРЕ Ж ھی شس رک‎ CEP RENS 0 021 PNE 
i l ; : B 
: 1 1 : 
H " t B i 35 ° à г 3 Ы 
| % : р : : : ! i I : ! i 
| { ЕЕ : : и ü . : 1 т : Е : i ; 
E: بب ساس سی‎ і 
1 i д T : А à : - m مچ‎ o eMe — i Пи РЕК 
: | р | ! : 


СИТЕТ — موو‎ o 


1 
j e 

| i 
та : 
! Td 
i ! 
| 


А میس و مو‎ ла а а арда 


E ет ДИ : i 
Ë | | 
ue. aate gei pru NE алыса ОЕ = کر لت‎ ОКЫ ORE ы d | 


ROER 


> 4 > 


_ EFFECT. DF. 
FERA 


1 
А - مو‎ си 


Н 

і H 
ђе 

i 

H 
е 

i 

1 

! 

1 

КЕРН, 

А 

' 

і 

] 

— 

i 

] 

i 

+ 

Н 

n 


i 


ORED | 


. د‎ ща за о са зи 
Ж | S x dh په‎ „д Po 
| 
| 
я +: 4 AO E AM Á. CL. AAL АНЖИ, خا‎ j 
T T 4 : И я 1 H 
i : Я і 
i ' : | 
: i 


WRECTIONAL“LA 


7 


i 


| t 
ЕЕ ЕЕЕ 
i 


| VERTICAL AL 


Nore: ALL. Ru 


| 1 же 
i 1 ЖЕК ЖҮК کے دی را‎ 

. + : А 7 

| 4 2 i : 5 

! i i : 
=т= ILL مه چو محر‎ 

: : i ) | 

2j =н - <р =. see 5 > : 

H з= | ; : 

ЖЕ = d ; 

' 4 1 К ` я 1 
vM Lx | 7 یې‎ 
1 ۴ 5 7 
ار کس کے‎ дш, 


| 
1 
1 
1 
1 
1 
| 
1 
| 
| 
+ 


———————————————— ET لوسم‎ are 


| 

1 

wa ЖУ; 
a дЕ Аааа В a. 

| | 

| 

| 


Е 


DETIENE i -L 


—— J مر‎ 


: : : i : : š H 
i : : | : 1 ! : ; i 

-----..---------ҙ-- رر‎ АД. £ - =- اس ———— = ا‎ 
i : 4 i $ i :1 


2020 میس да‏ مسا 


Н z I Я 
بوس‎ | Ë i 
Шы فوخ‎ fe nae ns ا سوہ سا‎ фа 


бү 


441 


КЪО و چو‎ Б ERR MD 


مسن مم -— uA‏ —- 


JUIN: 


š : i | | 


і 
1 
i 


L Ra په‎ ИИС 


ес. and 
AHAN M 


i i ; i | 
: : . | 3 
مر کے نه لق لن کاو دک فا د وي‎ wm apas РА 
i | Eo 
: i ; | | ХХ 
Ее Spes 
: А e 1 


Е Үк РЕАЛИ КК ای‎ Н | жж. us 
а B 1 وہ ریو موو شو ہہ ہے وہ ساد ہی ہے‎ а DATA ووو ود بر ہہ‎ MARTEN VE 
E i - i i t 
i Z= سو و‎ wol poe bec па - | ел 
| | 4 | 
я i 1 


' i : 
: 1 : : s } : i : a i 
: ' : š 2.2204 : ' р | | : 

H ч : М 4 ‚ B . : H : i 

——— M — P RP eo M c" بها‎ —— v — € P hope 


; 


еще 
^ 
4r 


—— 


i 
1 
1 
1 
t 
| 
| 
1 
| 
| 
1 
| 
Uu 


m 
и и da 


“ч‏ و چک veronica ни < < P‏ سے 0ڈ وت pecore eet‏ و دد د يق 


— تو‎ жиме. ; 
=. 


нм... amame sn سالد فص‎ ——— мат c MÀ ——À 


cee шаны АГАНЫ.‏ ت 


i 


i 
| 
i 
! 
H 


| 
4 
i 
zl 
1 
| 
2 
4 
і 
t 
| 
| 
jeu 
jore МА; 


4 
1 
i 
4 
1 
| 
| 
І 


MT УБА 


ТЕШПЕГЕН 


713. 


нчы: 
жит. А 
пичљак 


› 
1 ? 
d i нож i 
СИН EM ڈو‎ as s E 
tots D ہام لن‎ 
г i LI + 
: + па “ کے کے سلا‎ 
- i i ялт ES ERY i 
E Н р ГА ЗНА РУМ таг чс ~ пй 1 
E Í T шайылу ало ЭШЕ : 
: H و پور وا‎ жыл. V: 
5 f Б لاب‎ e [1 Е 
+ 7 H i y 2 
не НЫ мена шш i Ii. 
L: E socia HE پا‎ м... H 
: H аи we : 
: . жа» i Д 5 
> i rin i дәр 
i | H Ек و‎ з 
: ` E ара 
mM oe езе... ob, + + 


- — MM ۳01ب بب مم‎ 30729 р | А 
| : i ——— 000 
{ в E | | | 

M Merc зъф А š i à 


БЕР! 
| 
| 
| 
| 
] 
| 
| 
“SD 
1 


Жк 


tipp 


= 
% i 
ха ' 
a 
^ . - “>з -- کے‎ 
H i E 
1 В 
: ; 1 } : 
: : : 
^ nN i 
Е : i i 
= M i 1 
rx VR نا‎ 
Џ : 
ВИ і $ 
+ 1 4 “рыта : 
Е + 
a 1 
ES I | | 
M NITE ی‎ етте —— Sectas l. ول‎ = 
H i : i + | 
E] К š 1 Ж | 
cle Бәкен: S 
A Е 226 7 
di. 1 О 7 


——— M о о Тт 
1 : : D ~ 
Н : Š : : 
И 5 - 0g š: سه سا مسا د‎ ар. ~ ete ет Ch 4% ы 


: ! H 
: : Е 1 
---------- ER КЕ —€——— M MEINT IURE aa u ER Pr алат 


i 
i 
А 
: : П 
7 : i : | 
1 : Ë : í 1 : t і + | H 

| SS er eee -.---ү-- - + 
fer pay UPS cdi АЕ 
E i i . H 4 + 
: : 


; : : i я ” 
В š . 1 : : . . E i F 
а аманет x4 Em borde مد‎ cioe ino د.د ووه‎ 
1 : Е | | : j ; LS -ii / : 
`1 i : 2 i E EE" ñ Tu mmi : 
A m АА : А: 2 P edi . 
i عافد‎ a dis. ہم‎ . a i i 
| " ' , 


—- | LII 
2 жала... | : 
ami um ЧИЙ ا‎ - | : 
à š : 1 + 1 : | : | Ç I i 
| ode b. dou bo don a ШЕ quu 
: : 1 1 і ! - : 1 
- ——M—— 9 ÀÀ — —— اس‎ се === kk نإ‎ 
ps | T 1 1 pce 1 ٢ uec لل‎ 
سے‎ = š “т J u 1 T t 
= | | | | - i | 
= — == — س | -- ->--+ کس مس‎ Da — سے۔‎ 
у : i i | i i 
: i Е t : م کا‎ Ла сағыз 
پیر ھت ا لمت‎ і. те 


ща 
be HEN, 5 
PS сы 


4 


И‏ ہے Loe‏ ہی s ЕЕЕ ЗЕН‏ ہیں باجح Жы ТТІ‏ کے تد ید 
عم شو ا بر pu‏ به тексе d ЧАНАРТАА‏ سی . .....-.-...........-.аа....а.--‏ سم Ñ‏ ټوم nite ue‏ حر پو ما لہ и‏ کور سے سو ти раса l‏ 


1 | Ç i 


Poi d i 
| st ed. | : I 
Н i i Н 
: 1 E 
4 i 
| x | | 
е ۵ ————— ————Á— ——— M "—À————  ————— а [P а а а ЯВОР Pa لا‎ ~ · 
: 7 7 QE ما ما‎ : : Е tO ہے‎ 
3 1 Lu 


TEL ИН 
НЕД SNAH ۷7 
: FLOM 


٠ ПН АРТЕ 


H 


1 
i 
{ 


: 
i 
; 
i 
H 


H 
мин ы тнт - наети ---- n»n ————————————————————— 
a 1 $ 


“Ж” Pe > “Ж. --.. Ма ПЕ ww ws s= а с “r =. 


: ا ا لإ‎ SERE -L-——— — =l 
иа : | | | 


+ 
ИЕЫ‏ لو لاو ہے Eger‏ 


1 


aum МТИ ИР UPS 


о: Pas 
В , ABD" un, 
- я 
i 
A 
s 5 2 
LTTE 
жҚ : 


ون 
rT‏ 


——— 


روج کک سک وج a‏ مود М‏ ےدوس سو سووسور Iv АЙ‏ 
6 وس STREET атар‏ 


т а 
e ae 
E 
+ + 
9. uS 
4- 4- 


: < Am . А £ ۸ Lm m А * 
| , . : i i 
+ i 7 D 
7 . : i 
Ac AS n И қты Gta nda: 
' х 
۴م‎ К мем ‚- - {р 
2 : | : i : 
1 H ї 
! # у ' | ! 
۱ š in i i Н i 
" riu pF у * د‎ Жр : 1 | ` i 1 + 
- i [ 
[ i : А 
: i : i i 
4 : ! 1 
E 
^ , К 
H 7 


er or буолар Ми 


TE 


7707 TAD “F t ELEM 


-H 235. == == DUC M 


20 چک‎ 10 Ф ИЕР. LE 


سو ج 


{ ~ 
8 
X 
КИ 
RIF 
iB 
E 
— = E 
1 ث‎ DL. 
Е 
ОГ 
ae 


i 
i 
| 


7 


dr bod 


: i i : 
پس‎ ———FkR-= (3 n S aes 1 Û сет: 


i | : } 


i E Dx onc NE په‎ OE 
سس‎ ER 
| 5 i : } t H i Е 
1 : i Н : M : 
i 


| | 


ом | | | PAGE . 


у 


RANT CORPORAT| 
74/6 


چ fate es‏ سب وي شی شر Pen‏ وش رر а Ше‏ ا نت جوا m t ustuna s‏ 


مي یس مهه ےد A‏ -ی٘بب ‏ ف + +08 -سىىى ‏ ء۰ “- 


7/7 


TIVA دوو وښو‎ 
| 3 m HLI بد‎ ۷ 


У 


| А To "m 
| т 
| 
i A 
| | : Е i : t e E Е 
не е و‎ камин с Ын кай лил гы —— esa = ------ === = پیم سپ‎ тең m PH 
| : : | 1 
l i 
اس کو دم‎ See ЕБЕ Ян مخت( ےس حسم جحلا لټ عافیعت | ساد سد‎ ENE رهوا‎ 
=. ERE لا‎ | —— ИР = P3 k " 


ni SS ند‎ acu. ame plu 

Е : | | 
يو‎ | жеке ОЕ —— 
| Және 


| | 
H 
г Е ! 
, В š 
h | H' 5 AB: : 
: БЕТ >, - 8 Е a> ИА رس سم ےھ لے‎ фа کوک‎ 
1 1 
1 | 1 j | 
4 А 1 
Mam Елі жі гу жер k Е 1 
ہے اي پا نہر کا‎ ee E PEE CE 
ue 0 
Mia 
і 
3 1 


: مس‎ MM 


миља и: 


Lg 
M 
< 


i 


3. a j I 3 М 
= { = IM ӘТЕШ ТИ АБЫ ус کے سے‎ P А a NOE AE SEE TRE АЕБ б Шы Де лабы suy И алата СА ш 
- Д 3 N Р ' : И А И : | | 
- E == نی تی‎ Ех ra ы | 4 , 
~ B | مر دحتم نش یسه‎ ҮРҮҮ АСИРДИН ЗАК СИЛА 
= за | 
x FI | I 
PE ұз I. | 
t 1 


жи 7 E 
Ja pump OA 
oe ee N 


n 
1 
3 
1 
i 
+ 
+ 
I 
! 


————KÁ———— — 


| 


i 2 1 . i i ام‎ 
1 i : ў | | 
nam. = parom اش سد سے مت لا‎ | = =~ 3 ! 
+ : | - р = + m 
i Е i 
1 | 1 : r 
N 1 
| a ЖА š i E | i - 
| | | ! І 1 
1 9 : 
L. ЖЕҢЕ اس سا‎ MENDA. БӨТЕН ا‎ d 
| | | i = 
i ! : 
+. ° i E 
1 1 Е 
| : 1 | : 
1 i 
1 I 8 
inttr + 
| с — ——— RAE ——— па M ——À— дик 
: 
В 
АЕ 
1 
4 
+ 
: 


| 734033 
UI LEH Hes 


D 


а 
| 


1 

1 

d سواه‎ ne] rna, لاو کر‎ ӘРЕДІК 
1 : 


- i i EE | 
i 


has, та‏ ورن سسوم а‏ دش мана пада‏ ووي ووي 
E 1‏ : 


ION i 


DATED VUUTEE | 
ДАДА Рим 


— رک سے 


LIDAT 
di Ed E ۷ رواو‎ 
icu 


€————— 
At 


2 E а? 
За Е Lc. ағын "SE 
d | Е ; Og A rae سپ ےت‎ ны ы EE: 
و سا‎ e 1 тог TED WE та“ / ДОВ 
< о peep Ууу Фр дет вто دن‎ ; 
as 5 3 | | 
e | idee 2 


و ПН‏ ا و و — 
' . 


Ра 


TEST. 


CVAL 
MODE. _ 


haje % 
: 
i 


—— F T. a пътен mar ههص ومس 72771 سس نمشد‎ MÀ —— 


ЗЕ | 
г 1 i š 1 3 i 1 : 1 i i 
фе ШЕ شه د ما ا جس شس دد‎ ere E M LN 4 
А تو‎ c а TS ME يه دم‎ 

1 : TRA 1 i 


i s Е : : : | E . } и š i 

E Шаа паана жастан حور‎ 7 73 x GEEK E i PE تو‎ А 
H ` : ` К : % : H 
: ' k | : : Н : | 1 


| 
L 


٢ تو کي کو کچ روو‎ Ь 


1 h | 

4 A i 1 Ы і 2 E i - 

VET EO NN 0 oe ек сене Аы азса сал ЕНЕ 
perpe mee EXE қта 


1 


i 

| 

Н 

i 

1 

: 
E 


ИЕ ин سے سے‎ 


1 
Н 
1 
І 


{ 5 H i : i : 
کات نات جک ری ریش‎ РЕ T t Сада E چو‎ 
; : г H i : : 
Hem p MEUS анау NER ERA = 
H H 3 | 
1 
1 


Í 

| 

i 1 
оо Pise ЕО RSS ONE 
t ! : i Е i : ! ! 

i | i 


Dal سے د مل ساس ا‎ әс о с.т 
1 Н | ' 5 : 


UR 


И ÝRPORAT ON. 


i H is a І - 
Шала Н не і ان‎ As تن[‎ 

` i Я 1 ! i г 

: : d | И . 

: : i i i Ба 
—— ela cR. Е - —— — тт ет 070+5 р I а یل سرو د غولب غاب سه اسوخ مس رب ماس میس مس مسب موه مه مد‎ и ات مہ م‎ + -=-= 

H 2 : 

i + D М ` | Я 

' ~ " É 

i : В 1 EXE 
----. x = -- . وه‎ .... i 

р Е f і 

' 1 

:7 1 i б . И a i- ғы ٩ : er 10211 a офа ae ey те. 
دو د سا‎ Y te n ټون وا‎ —m e Eun ا‎ Ыл дыр i 

: ; š 

H 1 

H i : 

H i 1 Ea 
مهه پا من‎ 2 < 3 И 


| 
| 
| 
| 


——— A э, не ке 


u. L... 2-22. ..--- ُو‎ па وواه مع با‎ SUS... s. ре тиня вен шз ---... ناد نره سا‎ өн شو ملس‎ ейн yaq а مدع‎ азы Б UR FENFUS alls аты, жасар қарар тесіле, oe - یور‎ бә Na in Hen < dcs HER gs Fo 2 ډه نامر ولاج کف چو دا‎ — E eee اه‎ its жас. Зы 2 


+ 


a نے گا‎ > = 
i 
Ld 
die Ф 
Қас”. 
: фа 
НР „э 9ج‎ 
d қаита амы oo Q l 
«аа L 
3 - | 
E я | 
= 4 | 
ч لم‎ 
— e к اہ‎ ---.-..-......... а... — 
ы 2 2a : Y 
: E | 
А at ca | - на 
"m D. H i 1 
با اہ‎ Lee Н . —— جح‎ fo ERE و‎ m 
: + i : Н 1 
7 x E N E 4 n 
z 2: H mE —— 
E : i | 
: | : 
: H 
des ی د‎ БЕ ЕЕЯ RN MEET mM Mee 
: 1 : : i 5 
ИЕ eet ہے‎ .. . - 422 т i ` i-3-M&— - —— umb : ور‎ адан на 
i *:. : : Ту Р / : : | 
| 2 i | 5 i j + | H š i + 1 : 
1 1 | ; : : : i : | : 
= ے5 لت کون مکو د ې‎ ; і ад 
D : ч H . 


АА 


ЖУ ШУ | 
| | 


. : ! i : 
—— À——————À ——— سا 2 ناه‎ па саставе: патоса تسد کیہ ہے‎ доби тора - 


1 ' 


+ 


ye simm | 1... امه‎ 


| | 3 
رمن SESE i‏ ^ = 
i : И i | i‏ 
клан a SERIES‏ فص جو وو وس ورن سب وسو ومو و دو PONENS obs EE а‏ سر ېي جحد ده دوس CARRE‏ سا ہہ ید an‏ کو MIS‏ بای چمچ چیو ND‏ 


ا 


sed 


i 
1 
| 
: i 
| > H 
1 š 
i : 
1 
+ ` 
: І ; 


: | ' В 7 E E r : i H ` i . : 
EDS о а MN CORE NE | | = 
ТЕЗЕК ре NE Se; EST U dH Ex SE NE. iua e 
1 : 5 : В 5 | ; : : : : : 1 i 


— оет am enm mde menn ed] 
: T 


1 
1 
1 1 | 

m k + + + ١ 1- 
j 2 : 
Н d 

——^—€———— سے ہو ہہ سس‎ — - m 
1 ; 


H 
t 
i Е i - 
i } 
i t 
TURPIS эы А Í | 
{ | i Е : 
H з 


7 
1 
% 
! 
1 
H 


E H E - "ge н ми anaa m m m - 


i 


اچ 


аша ايت‎ 


t 
: 


i : : 
Же سي ہے‎ 


|__._- 


: i | ; 
i | i 

dues ترو ود‎ ае FEO REE 
. 1 : 


: В | : i ' i 
В i i i - i : | 3 
: : 3 : | 1 : | ~ : | 
us 7% і к š i : i : ' ' i 
هوت‎ d E TR i . а = E d ۱ i 
В 1 i H H 1 У : i ! d 
! ; | | Н n | 1 | 1 
MEET i 3 de EEEE رر‎ ° gu MEE PNE کب‎ 
--4---- — j ome ЕЕЕ | 
і : ; I i | 
ES 7 " “Б сыл? FE E 2 I- i 
MEL : i Ë : } j 
i ۹ھ‎ i i 
Ц ; i : { : 
+ L کت‎ te deca مس‎ UU sa КН оО با کت سام پک ہے ےی و یہ‎ uL e e شک کھت‎ ылады па غه په‎ и mcr n— 
= ده وار چا سے شس‎ e eese -- ; : : | : : : 
Н ` i H : 
+ 5 . . | : : В 
8 : 5 I : MN i 
——— à MR m | ihe ыы 2 3 H 
i 1 1 : 
: i ; i РЕ ا سرچ دی‎ ee —— س‎ 
1 1 : : H E Í ñ ' 
AE. EE 1 ; | 
т h : H : ЕН. : : 
مه‎ 4 4 - "T ІЗ : i 
M : : | : : 
: | Е t : : i . H | : 
пи شم قم‎ EE T U I T TT TT TT PM. an. LM Ll سوا رواجم همهم‎ ои aoe перона 
Е О О ee جج‎ i 5 
i р i i : | | : | i | 
жалы атылар лымы Cd ше 1 дон : = К $ 
i n ; . 
Е H H i 
H 


H : - : | i : ' | у 


——n 


LS ОИ 
Ил Spa жип: و‎ x: 
wm i 


"t 
EMTS тады 
x 4 


LIFA: 


кїлїї АЯ ہے‎ 
à A TTF 


кыа EEE Ee 


а : سی‎ d zz 
: А : aa = + - - ————— 
dec | 
i H 
+ | 
1 x : — —  ——— 5: Hu P EE 
HMM ——————————ÀP— ини Ее ады ыы p - 
i : 1 
1 : ; : қ і i E 
| | | 
' : 1 | 

t : i : 
| x ھ‎ 

1 1 | 

і 1 : 
: E 5 7 Бя NES NE НЕЯ E E 
ES وہ دد‎ Lu = x 
| > ; i | 
| | | i : 
| | | 


: i : d : NEM و امه‎ IMEEM 
— L یګ‎ р تسه وا سم‎ E --- - я 5 | - : : 
У ! : : i : i қ : : i I E Е | | | 
2 | : i . : : : H | ! : : : : р 
i қ у --— 1 1 4. = 1. + سه‎ š ut اد‎ --- m I 40.0. ' . 
ہے وچ سک‎ j کے وروا‎ пи = s с-з e je یک ہہ‎ ез - Ж А 7 | ; | i 


o; 330 


۸۳ ШНА 
Ево, СА хоц A 


01 
на METERS: 


СОМ ат 
i SAN DIEGO. 


| 
i 
| 
| 


БРЕСТ OF ЮОЮООРЕЙ, 


سو 


1 18 ا ر ار وب د‎ ee ан кейі хака ee TT TTT TT TTT Ty TT 
1 


TE “тігу 


SS pags a 29 S 
707 THAD وو‎ пир‘ DAMO 


20% Y ter. 7 ову 24/87 OCF = oF 


DIRECTIONAL 


МАЕ TEST ۱/۸ 
MODE 2702. 


1 
1 


————— S——"———€—"————— — —— —Á ДА, 


4 000001 ic 


i 
1 
سل پا ټم‎ A اسما نا‎ 
< 
1 


1 4 
EE LLALIEDKNIA |. i 
мухо Qe o ырыта нм H 


\ 
-- - - – —- – n и 

| > . 

H 

j 


+ 7 | 
| 
і | : | 

В i 


зы‏ سو ہہ 


i 
: М 
1 


1 
1 
K 


iL. 


i 
سس‎ 


| 


SIFI 


| 
| 
x 
| 
| 
| 


П š 
٨ ` 

| | i 
4 


Е 59, уі 


GTR 
4. OFF, (ә. 


5 

| 
O ه١‎ 
2 ЕФ 72 a 


کرش و نان nowy‏ 


теңе PF 


Y 
| 


м. 
2 


еке‏ د 


РОКА. 


d 
в 


-.--.----------- 


1 


! 
4 
1 


aed 


j 

Е 
Е 
E 
+ 
Ë 
=. 
|| 
5 


V 


T 


| сомзрирАТЕБМ 


1 


Џ 
nem 


рер ا‎ 


1 


€— 
1 


ее d t а | 


SER 


аа 
w سر سو مسوم بپ و‎ | и 


Ан 


<! 
ЕА 


| 


i 
spite Sie lied 8 

i 

1 

| 

| 


ACCESS сак ЖОО م ےا‎ ТЕГ 


d 
| | 
1 


oer‏ کل سه 


ato!‏ ما ہہ 


Ж 
| 


PUES OPEM VPE AUN 
П 
# i 


Br: 


| 
t 
вин 


i 
1 
H 
H 
d 
7 
x a 
2 7 . ы 
۶ E v m 
E to 
i sut 
в 
ч tah 2 
IRL 
+ 885: : 
= + 
к 
л н А = 
1 ы у 4 
«ан Е 
E 1 и у 
4 
: 
- 


! 
Hr 


| 
| 
pev‏ هو عو رد 


| 


i : E Eno: i : | : MEE : ا‎ оар Et 
5 : : : 1 : Н š Я : B : i ! 
zu cac re : 1 E 2 X T و یں کا‎ na POMMES M 
: - ' : 1 : - Е Я a i E 
: “pap | 3 | : | | š i : i Е : 
E ees EN ET. Je ER 5 + КЕСКЕН “СЕ ы с ЖОЕ 000 tet eae شه‎ 
| P yt "тш E : Тоа 
NE T be i 
Ж ٤ 4 : 
————— k q I ا ا ت رس‎ ls ارو‎ ни 
: j ! [| ` i 
| | : i 7 رلاب نه‎ LET ашый : i 2 یں‎ ТАА пра па > = [ye | | е s A TEE | E 1 
ا ا سوا‎ Жел XN 4 جو‎ MEN као ЖЕНЕ uec ИЧРЕ osten dame cop adt 


Н i د‎ А H И 
i 1 Я ! 
H | : Н н 
: i Eu puras : 
1 = < R £ 
вера а О و لمکا‎ vg hie шоу сЕ mE a 
: j = + ; t : i پا‎ і 
Š 1 : P. 
En д Н ; ! : i ! “ : 1 
- — DUE. REIN нек менен ЖЕРЕ ھب‎ s ) š Қ пат 

2 H : i 1 : H : : : Я i : 
i i : J 1 Ж т - ` : . 

Ше жə. ا م کو له‎ о ` } : - ЭЖЕ. 
2 H : i 1 1 i H š : : 2 : : 
: : 1 | : : : ) : : К i 
` H i t . : : 3 А 
| И 1 I 1 : : š : : Н ; 

NEC ee eee vi Y U 
NEM. تچ وج‎ ER. ща 
m - m-l 3 - : 
г. : : 1 t 3 
1 1 : 
1 : i Н 


1 
І 
1 
1 


i 


: i | : i : : : ПНЕ ЖОЮ رد‎ ва ча: SEDES б а u о. | SS ا و مم هه څ لب سے سه یرک ہی کے‎ ри ое. 
Mmm ہج‎ а ак Моли а RC Араван IE ویو‎ . H z & А В : 


j E | ñ H ; ' я 
ЕЕ i ! | | | | | 
1 8 А | = NE t š а: i : 8 
| -- ———  Ó—Ó M i ; - Е - 
à 2 1 
E H i 
: | . 
=== + rd 1 : 
| i + 
شش په‎ fc مر نت سان — کک ید ا کے‎ E ете — Дора RO ERE 
+ } 
i ; р 
| ЕЈ 
55: H PEU PAR 


| t i 
* | + 
ود ما‎ ١ сана нс 


: I i 


í 
—M—— 


i 
i : | } 
! ее up p : EM CEPS К n | 
i | Н I 1 | і i i + i 1 : | у i : Е i у : | 
Тн с жне тен nego ين مل‎ cp ls а i 1 نا‎ Е pese. Rue Boel. 
! | Е | : 1 i 1 : i : | + | i | : ; š ) Е 


mus 
M ба 
ац ب‎ ——— 
, 
ы + - -- _ ~ ae === 


же и тт‏ میس په پل ہے اھچ 


едри es 


nj ٦ 


” 
1 72ھ 


کیہ سیب 


тте 


Б سیت‎ 
~ m 
امن شف‎ 
UT 
Ц 0 


НЫ 7 


+ 


کا سو ыга‏ وہ تک ии‏ | 


ЕРКИН ка» بش وی‎ luo در‎ L 


ди ATH енси = ша 7 CP 


; i | i ; в ЖЕ t d ! i | | | 
E yoxsa т pep . р Ws FE TURIS + ats RE "d ығын БИ а аре ыз ттр жек сара же паг وسو‎ 0 Ұз 3 AF- دود‎ жага. ہدش سرت‎ TE مد تد دوو‎ 


TI ورون چو‎ 
E 

І 

€ 

| 


M e 


id 


M^ 


a 
.. 


UE‏ سر 
ES Tbeb‏ 
i n‏ 
Ко‏ 


NCLAGCIEI T, 


Е [X р ' | | | | - | |‏ عو ید 
А г р‏ 22 کے تھے 7 2 ENS‏ ا HH‏ کرو ку‏ 2 د GaP ats dete Š EL Ll‏ 
MEE | POE О „Ат 5 ٣ 15417 каланы x ч ж |‏ 
: ^ —— ووو چا سے وی ود د و وود ووو د Ае Жылыш‏ ہس کے qq‏ ——— ن م پیٹ سےا کے LM as Pra cea ESO‏ د و وي — — ————— і----- i La‏ 
ша | P‏ جح | | | TA СЕ‏ دا 
ШЕ. | зыл ЕР МЕ БА‏ 5-4 

e Е EE | - e I | 
= | 7 рад E с2а =] = و بے‎ — расовата | ——— a Seed د وح ورت‎ 7 | 

| | NE x 


IG 
107 A 
We لا‎ 


} 

} 

+ 

| : | ; 

t = 

i š 

i 

| 


} 


И ыт Tcr m V n ميا شو‎ 


TP EXE MCI - 


| 
CE 
t 
} 


| | 
| š 


— F. 


pi i 8. nd ms 


i 


وکن بو و 


== = و‎ ни 
БА i 


و بو F‏ ووو 


ھی موس بوا دنو و ی E Ӯ‏ 07 ونودو و с а въ ---- е-е E‏ © ات دو وو صا سال سو мре а‏ شی 
t : -‏ 

1 

; 


i 
i 


"TE 
i : - -} - =Е + - 4 - — شع‎ 
I ' | | i i 1 
sub cubus ж кене ید‎ = ро ; 
- : 1 ; м А دک سے‎ Маз, هه و‎ Іі АМР ce, БОЕЦ, 
3 1 5 | : | : 2 | N 2 2 š | : | + ١ | i 
алы” ہر‎ ра : 4 v : ; 
: : 1 
4 1 t i і П H 1 H : i 4 1 L ` i + 1 H 


` 
| 
| 


5% | 


NE 

| 
-4- 

1 

4 


on 


ut 
^ 


T дл МЕ‏ أ 
s * Bog У‏ مر сз:‏ 

СЫ М سر‎ 7 

gg ote os ој ЕТ مم مھ‎ 


Lx مه اس و ہر ہیں سس ا‎ REE سم سه‎ eu 


نلم 


PODRED ААА 


"E — P тајне це вене“ ---- — — — В 
' i : 
: ; i : à Ë" И $ 
г: | 2 ж + 1 
В I р d А ! 
i г 4 š 
ДЕН کي‎ р па UE: با‎ E ز1 مول‎ ат 
: m ' 
1 г 1 В 
А (/ t. 1 i 
TE : еер Е . А“ er ار‎ 
ВАН K. 1.4 n H 
: "n 1 t 
u : і 
А 1 
A Сі n.. ош = т.ғ ساسا دا شر‎ ar a Fa L >- 4 
" T 1 1 
i ` 
`. 
i 


ФЕ 2 


= 
| 
| 

Deo یس77۸۸‎ TERR L. CHARARTERISTICS 


[УА 


-CONSOLIDAT 


ФА | 
=A AM. a 
| 
| 
| 
vn 


ЧЕТЕ 


02 


E: 


————————————————————————— A — ——— — јен = + = (RN —— ————— ———— ....--..........-- == 


EN 
FPEM Хауа! 


! 2 2 1 i : | ۸ š . | | : а 1 š i 5 і | : : : | у | | i i © С : | | 

| ы , : : 1 3 7 : H 5 q Е н н ы ۱ , , , : | 

+ icm =j Mom 00)0م)/ رو‎ E — 
1 ١ : : H | ' اس سی اس ا‎ тә рот за EE 
MN سیا عو‎ алық E SE ESSERE: 

4 Е d oec ЕСІН "i з 7 
t ري دو‎ a d 1 H 
Pe رت‎ | DN 


СУМА. 101 


65. 
E 


ЕСІ 


cete ми ------ 


i 
! : : : | : р 
— —— €! еее... EY NEN —— سر مات ا‎ EE ES 


sor تھا‎ P . : 
MT' : i | 
Bd... әз Шашы еру а EE E ES ایت رت‎ 
: Н | | 
1 i 5 ; ! 
а + А 1 | | 
i 
1 : PE I 
| || - i 1 
ВЕ id А E. ھا‎ do ign ap d неш вон ће че Im 
Т 5 
! ' i 
Ц H 
—- od : 
' š 
; 


Жа ШЫ 


4 
в 


4:72 8 ms 7 
e f а. + АДЕ ы E 
ғ ۴ 0 سس لس‎ an ВЕ 
1 


D 
t 
i 
n 
| 


| 
1 
| 


Ж | 17 
как кан нан 2-і 


| ! 


QE. 


| 
| : 
| 


سے | == اکا کے ان وو وو او وو و 


мъ | =‏ 
کے ےرک 
| 
| 


-4 де жаз Ент t مض‎ nee 


2827 - > 02а: ووي‎ 


i Н 
wet Perce اہ‎ nes pamm 2... tel 


1 
Ew 

1 

1 

І 

І 


s 


І 
| 
| 
| 
t rom 
| 
Zt 
T 


ү 


EST. | /O/A.| 


! 

: T 
АЛ Ае 

! 


Т 


EHCM ا‎ 208 БИН ОИТ 


| 
| 
Дже TION 


CVAL 


Mû 


“P 
کس تو‎ ПЕШ سی سو رت‎ 


ہوسا سے پوس له مس ыы a‏ تح ہے رو راہ سو مه بی ار ےم ی سس یس سا ہی ما ات کن شر چو ای یٹ تر وھ شس بے لست 


TEST 10| А 
PLOT 3la. 


ی 


| 

І 

1 В 
рақ жанан pe ы 


بجی رات 
E 1‏ 
i‏ 
i‏ 
В 1 : i ; ٦‏ 
x - 90 7 ==‏ ووو سور ور نا ——-—d M‏ 
' 


, 


СИ = Mmm 


H 


E 


ы 


5 


4 


| 
E3 


рамене‏ یں 


i 
] 
| 


ا سے тя‏ — 


1 
f 
| 
1 


T 

| 

| 

1 

| 
اک 


i 
| 
7 H 
: 1 
| : 
iei e титан BEEN à 
i е 
۹ i 
- d 
i 1 
m іе zi 
& 
4 
H 
i 
5———— A d سو‎ 


— 


‚=. P ~ ~ -- -- ==. ram 
T H T 
Н И ! 
: 1 i : 
دنه ولو وید وان مهن‎ mM sed senem d ده‎ Е کاود‎ SM 1 


4 


i 
+ ر‎ > ек А ¿aha 
те 


CORPORAT 


1 ыз 


—— 


———— Teese 
| 


— ns 


RATED VULTEE|NIRCRI 


І 
| 


| 
| 
| 
| 
} 
| | 
Ё | | `“ 
1 
| 


Жж и , ger I 
iex (na cerit 


lum eur шиш ЛОК оне 2 2 ug ty gum sb АЕ ее 


"E ТЕС ee —ÁP—À 


тена —— — — سو‎ 


ye Ec TYPI LATERAL 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
БЕ ныса алымды ДА казна САДЫ · 
1 
| 
i 
ие 


i : 
Е i š 1 
H i РА : ہت‎ 
i : : i 1 
i i Е : + 
i : i 1 1 1 
سا‎ rl M nas ККАН نے‎ BOUE سن‎ be sa 3 t. г 
+ - 1 я ہس لہ‎ = = 
H i | : 
i E i E : 
| = г: i = a! 7n نے‎ 1 SE 0 
. і ٦ I i 
٧ | 3 } £ : Е si | 
М Е t š ; i 5 1 i : = і i 
—— = ی چ رې مه سم با‎ a Пе کی‎ НЕ ss Ep Soa E р ع ا یا ب‎ НИНИ 
) | | 
; i i 
ق نه شقن پاچ دی‎ hopes کک تت‎ E cog - ан и ~ ` - i - Ы Ы 
Е ELEC ; | ' i dun. Ji د‎ сан ава» 
; і і : 
f i š I ; i Е | 
к= P ——r— € موی‎ Eu د سے‎ бф سے‎ ыды. و کس کے سج ای‎ s a يسه‎ а مجح جا ےکی‎ Чо зз 1 


1 
1 


= = ا‎ НВА 


i 

i 

i = 
і 

i 

i ! 

H i es 

+- + 

4 : : : 4 

i | AN NE 

б : : Я i ; : У 

ee ee ит а a ————— Ж‏ اونسا M.‏ ا ماک یو مخ - س -.. رش شر رج ہر دج رٹ ہر ور و 
H : i : : R‏ 
i !‏ | 

i H 5 1 

4--- ---:-. ---,---- .-.......-... я --: 3 m - " . E E - 1 

1 i 

1 

1 


i | 

: : 

| | | 
i : | 
i : | 
: қ i 
d m "E 
| | | 

== تج ہیکت — یسر ре‏ -- س 
1 . 1 
1 : ! 
LÍ - : {5‏ - 


——— 


1 

1 
—— 

H 


———— سات 


NOU شک دد د‎ P EE 


| وو‎ 4 кыс. - 


т 


+——- 


—P— ب سه لس‎ ае 


> 
1 


a 


ww. 


ins. pubes EE Ç 
i i Е i | . | | : i | 
E 5 Red š : езе Ғы сыл Да Ааа rc Lm TL. Á < eA bc eta Е. 


Н 1 eue | 
i i : i | - : 
: : 4 П : ١ : 
i | E | ا‎ | F 
Н Е i : i Е 
H - | | i l i 
H i 1 ۶ H 
: : мо «ршн Е l . ! В дана е 
| | | | i j : | 
' . . E H 2 |: 
солы Жылын xi m а. > > ыш сү _ ==, — > К : 7 9 ыш са о iesu و‎ ON نه‎ 
: 1 я i 1 Teg ورن عم دود و کی خو‎ 
: 1 ; . i 1 1 i 
2 MEE M Є | : 1 | ۱ 
| КЕЗЕ | ши c RE 
| : : š : я : : ' : i | 
"m 5 - چ‎ c MEM = ا‎ 4 — r مه ۸ رغه تبه . په‎ TINO LO ПЕЛЕ БЕКЕ ez 2ДЕ س إا ج‎ 
i и : : 
3 р: و دت‎ нее де: ودنب‎ ыыт nop 
H B H 7 
: i f ] 
; | ; ; 


‹ 


КЕЛЕ Te, test ба: кҮн queen АЕ. ща 
! а لت‎ 


a-i- пи —— —‏ و сезу -. ; — = 7 - a es‏ یسه وه RD,‏ ړل لوسم оне‏ سا سام 


- У - | 
к I 
] : : 


H 
! 
i 


ipa да ee سه‎ ый 


وس و سے ول 


| i 
| t 


: | : i : 1 
—— — —— и 


: | В i 

i i 
В 1 i ! 

JL ASSIFI 


—— d 


1 7 : Е 
1 i _ 2 š P i 
+ — 02 
: | 12224 fu dé e cL EU n 
i i H H + е О . . 

À хр. EE 757 L. жыйыр. д i 1, ғ -шұуу”»- - + + +: Boc + 
| т: == = Е 

і : 5 : É | : E : 
: : ! š Е 5 4 
і : ° 


DENIS 007 о E 


i . 1‏ 
لا لہس سے ساس سال ELI‏ وهو وود ونودو ودد وور ЕЕ а‏ 


> Абид 7205. 
uS EIS, 0 uy А TRIACA 


р : š 
: - : ; ' . : : i : . : 3 š 
t P : ; А : 3 i . i : i : : Я | 
n + P m - دل — وس‎ —— name сыы е не "= 
" 0 1 1 3 : і : : А H 
s | і i | : Н i ; я i І ! : Е | 
2 4 ae EE --- Е دچ زیر ب نه پر‎ Reape سوج جا‎ sk es i کی‎ 
5 | i 5 š : , | 
i Š ; 


| Тед у /) 


موه سم و 


a Е и Борат ЕЕ: 
exu A= سمل سن ےتہب‎ ie ы پ٥‎ 


یل 
( 


RE: j t d : 
4-3 tf T سے‎ Жады / КИ i i 
: * гы enda cle] M u mes + 
Р 9 1 A | i | 1 H 
nen УИ ; | : i 
| hêr د پس‎ En Y و‎ m wee m ہے‎ 4 і 
P r 4 


| 
| 
| 
| 
| 
(4 


а uM‏ سه 


» 
š 


г 

H 1 . 

1 - 

| НЕ ГІН 


CANO . ду а 
ЕМУ МУ 


Е 


WAL~LATERAL CHARACTER 


H دوو‎ 


RE C770 


Ж 
1 
| 
| 
| 
| 
| 
x 
| 
| 
} 
р 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
t 
| 
| 
| 
| 
| 
| 
| 
| 
| . 

| 
| 
| 
| 
1 
| 


р 6 + | 


Te 

E 7 
i 
ге 2 
| 
“/ 


Padi 
DI € 


i 


| 


—— Pn i т. 


| 


———3 
| 0 
- 
тәте MÀ m——— - 


} 


t 
І 
BO 
1 
i 


i 
| 
i 


vere و لاب‎ ae epee тт 
i 
т 


gara E Е T 
H à 4 . 
ES ES Б “+ boe ivt og 
n 
i š 
! - 
i e 
1 
i 
1 . 
п . В ` + 
1 
i oak А: | 
H 
i 
i 
i 
i 
: T 
' 
x | 


5 PEL 
Е اد‎ : 1 
5 | | 
| | у я رک‎ 
: ~ я ; 1 : سو کت‎ 
E : ! 1 0910033 H 1 t САЛЫҒЫ : ےر‎ "WE тум i ар» c 
: 8 TD دو وس‎ --------- 1 i 1 H Ë 
| : i i : Та ӘЛИ ЛИЕ r р Е 
i | і м -- Е i : 
MUERE REDE ттен кектен OU یت‎ V 1 7 ; | 
дами = — | : г я --т- 7 | | | 
i ور جج‎ NE ; 1 مو مہو شر‎ а نت سا دم ای کا‎ ou, اک‎ : : 
4 Pathe: a abode аш ды ww kap ЕН ВУ ړ‎ t 1 Е i :7 н 
s B š j i 1 t | i : ! 1 : : 
| осека i 2I D ТЕКТЕ СЕК ИЛЕН нее کو‎ C kusi каенана. Jure cu — 
H : : кесері : ب- ا‎ ГЕН 7ت‎ +17 MEME سس انسل‎ - : | : : 
UNDE: EE EE 5 ЕА cement aam mi араға بپ‎ dE حا‎ f ' 5 : і i | 
i : | | f і 
i | | | 


ВЕ €— 
i 
І 
| 
xs 
i 
| 
| 
| ---. 
| 
m 
| 
| 
| 
i 
| 
i 
i 
4 
І 
| 
gaie اد‎ 
1 
! 
i 
1 
1 
1 
4 
Ц 
Џ 
Ц 
| 
|| 
| 
[ 


RP ere Seria Тад 


i 
d 


x 
5 
Қ 
٧ 
= 


аса т me F 


| 
Плана на уз سو‎ э Wa аа 

i 

1 


i : i i 
ee نا طل سز‎ а2..-.2... 4. دغه‎ ce deeem dom سیت و نه هلګ د‎ е-е реа qpen اسم مسل‎ е-е ~. 
i i | : ! | : ] : з 1 : | Ё 
H k i i ! у | | : i Я 
i р : И 1 | 
Н N n i : : ' i : 
1 | 1 | П i 
м4 1 
Е i 
ы ra! NI 4 4 * i 1 
1 + 1 
1 J 1 ۸ 
; i / i 
| en D, c | қ 
Б и 1 - 1 i 
s + 
; Н : i 
Hr IEEE ја 0 TEN Ди سد‎ i В i L + 
H 1 ij 1 
i : : 
та em С "Es i у 
і | Н 
w اس‎ И 


4 
4 


| 
i 
1 
سر‎ 


- £ ©. ag? i په هچ کن کے دد‎ E ME а | 
207 Ка M M S E کے‎ 


+ 


ос оны. — بی اس‎ 


مسل رس ساس - 


i : i‏ | تب 
Ч: E REESE ERE: B‏ پچ جح Boc‏ 
ANNE | | |‏ 
і | : А i ; : | i‏ 
€( سو وو اجس ا patto‏ 
оор: hol Si‏ 
а os, 57% I‏ 
: | 2 
| 


| 


ЕЕЕ 


1 

: П 
جو و‎ ет 

Я І 

4 


у VEM M 
ЕР] EET BETER 


ват 


25 7 т ы: 

ШУ ЖЕ Юй cec ` BOT NTE TAOUM э 3 
لک چا اا‎ ٦ v dads ور‎ ы Ки С в ae 
| == КЕЛСЕ AEN M c = Зи: 1 — کی شش‎ оса لد‎ а зы т be RR 
ЕЕ: | | Ж | 


05 © 
ша 
47 لا‎ 


< 
5 
\- 
W 
je 


Е. Фу که زی هه‎ о سے‎ Ç | 


1 


| Кеш, А Кор ان‎ 

: EL s : M ERE وج و‎ 

НЕДЕ Ep مس ربمم‎ onc مو وسیی سام اش بس ود ساپ سس ھی کے‎ eris کا میں‎ IEE с ےت ----4---- شم صا .د لیخ :مه‎ aes РЖЕВ ОАЗЕ РАНЕНИ МР АШАЙ 
MEE. үт, : ` pr MEE | [lx M e Neuen са! 


ш : : 1 i И 5 : | : :‏ سو 
2-4--і а т. 5 : 1 H 1 1 H‏ 
deca m a‏ لت Г ЕЕ сее‏ اہی جس تر ہہ سر я GR zh obo 2i i. XML‏ 
"т š a š ~ ٩ :‏ 
-g і | : : . ; : i i‏ 


| ни 


' Е 1 - Б - 
—— مس‎ - cT E -- jm VÜlii u +a EaIaƏIs ہس‎ Ды — T - ---2- 


Ни 
H 


+ 


اس ټیس ہےےےے سے ——— А‏ 


ups 5581 ЕЕ 


} 
i 
| 
|. 
| 
3 
i 


i 
вый dikm 


и 


BRAG зй 


УЗ А С 


1 
i 
| 
| 
1 


a 


xm + pud lc: ее SUN 


ae 


و ې 


ЈЕРЕС 


98:92 th ja 


Ti 
E 
i 
L. 


SE 
1 
1 
i 
| 


а Š m apii‏ سر ون 
MY EE SERENE e mpg tov. Е‏ 
ГА ex‏ تس رج к ЖЕЛ‏ 


MN پوت‎ ESAME NONSENSE ла سن بب بي‎ zs: лана ————Ó—— € 
MM MEE жетек жекені == | 


20- 205922 hg cater ссо8. 


--------ч----- م ا‎ А = a سه‎ ier رو يسوم وسم‎ e ——À аз ЕГ: ds - 


1 

| 

dow. ава 

Ер: 

Í 
لاس شس‎ SETS 

TC 


get ТОМИ LATERAL 


рр 
| 
t 


| 
H- 
| 


۱8 2 رت 
| 
| 
| 
—— 


| 
| 
چوک‎ 
| 
| 
ар 
| 


— — eee 
i 1 
таа. 
1 
^ Le. 
1 
! : 
1 i 
i 


-— 


ہے 
i |‏ : 
سپ ره سم ےو م — 


VAL YES 
x 
| 
| 
| 
| 
| 
| 


——— —— маа 


` 
О 
- 
| š 
; i 
: О 
| i 
: 
| j i ind dn 
E ае Рента. ея Ë  - ص7‎ Е 
1 а ۱ 
І : ° 
| : В 
i : i 
i ' 
Е ; 
Н 
1 
| ; PT i МОР 
- 2 = = ------з-- 5 
= НЫ ———— : zv 
: . 
\ 


зі 


وو وو 


P 
ھ‎ 


Ж 


: i : | , 
H — رو پس ---- سر‎ ат --.. ---- 
1 р H 1 : | | 
Ж. | z i Ж کو‎ 
i = a. 1 1 : 
: E 1 i 
| : : | : | MALUS тан غه دخ یدد کک چ ی ا ی جک کک‎ такт такта رم میرک دد‎ ART می‎ РИСА neuen c 
— —— са ааа e —— M | 
i в | : : 1 1 : 
: У | } | 
xul onn E ---- : Ба аи مه2 میں‎ - - $ ere - - 5 --------------- t -- - ------ - 
ЕЕ : i | ! i š 
i | | | | | mr FEM 
M cM T 2 4 ; | | | 
| ! [ : | 4 : | i 1 7 
Н Н i А : А 4 : : 1 : | 74 
1 % Я H | ٤ 1 Н : | 1 i : : ; i 
8 1 | | 5 : - | : В | 2 | NE | لس‎ БЯ eee 030-7 | 2 E ЕСКЕН ЖИН : 
р е рр ли وید یل‎ RR ; مو ووو‎ GN = 
| ] 1 2 ` | i i } : i i 5 | t 1 Ў 1 
E | : Н : | : | 
| sb EE ЫА E a ee БИ 
H H r | | 1 : : 
ж | | | | NE 
: 3 ! | n 
: Е m t 2 


аа 


] 
1. 
Tu IP EUER 


неми urh 


à 
“ж 
+ 
5 
^" mi 
ла! 
` Ма 
Б 
та 
E 
A 
a? 
* 
یاد‎ 
МЕГ 
a 


Ж | | a - —-—— 
ба и : i | 
TEES ОС Икан са سے بک ےسیا رجا‎ нн SUE | | 
: 1 : | | 
NUM EE u | 
bof | | | | 
| | OC OPUS 

: i 7 ---;---- --әч-- --------- ---- 

Шад тс Á—— APER, : 


۴ 
— 


| 
f | Е 2 Ы 
—— е : 
i I : 

J BEES 2а فطاع هد‎ HE NEC 4 | 

x | | i ed 

| | : poet ae 

Е | 
i i 


ғыш 

Да ہے‎ ¬ 

“3 ہے‎ E 77 9 
ту 
; 


1 


LJ تل يکم مشه من‎ a 


1 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


Photo No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
, 3 


12 
13 


FORM 1812 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


SAN DIEGO DIVISION 


А 2 
ama v 


REPORT NO. CVAL 101A 


бы да кани ЈЕ ан 


а EF 


INDEX OF PHOTOGRAPHS 


Configuration Run . View 
WBC 1, CVAL 101 Side 
WBCV 2, CVAL 101 Plan 
WBCV 2, CVAL 101 Side 
WBOV. 30 1 Side 
МВСУ, 73 Side 
WBOT?_30 9 Side 
WBCVA 83 Side 
WBCVA_ 30 89 Side 
ے۷۵۷۷‎ 8 18 Side 
WBC 39 25 Side 
WBCV 9 97 Side 
۱126 30 33 Side 
080710 41 Side 
МВС) 0 4 Rear 
مو‎ Wo 105 Front 
ې لا‎ 58079 113 Front 
Way, 0 65 Rear 
Иру 0 65 3/4 Rear 


UNCLASSIFIED 


Ч }‏ ست اا اہ اشا کد ہی m‏ سس M‏ 22-7 1 


RT 
Вик... وپ ام په اس ان ووا‎ os peta و‎ 


РАСЕ 73 


море. F-102 
pate 4/29/52 


Page 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGES 74-82 


PREPARED ۷ SAN DIEGO DIVISION REPORT NO. СТАТ, 101A 
CHECKED BY MODEL 


REVISED BY DATE 


Pages 74-82 are photographs. Additional copies of.these photos should 
be ordered thru the wind tunnel to ensure duplication of these copies. 


‚ FORM 1819 | 


USAF MODELS YF-102 AND F-102A 
INTERCEPTOR AIRPLANES 


PROGRESS REPORT 
JANUARY- FEBRUARY-MARCH 


1953 


REPORT NUMBER ZR-8-018 
PROJECT NUMBER MX-1554 


CONTRACT NUMBER AF33(600)5942 


[ Consolidated Vultee Aircraft Corporation 
| San Diego Division San Diego, California 
SONTIDENTIÁUS 


CONFIDENTIAL 


' — wee : 
ЖРК у 
= sete 1 


CONFIDENTIAL 
SECURITY INFORMATION 


CONFIDENTIAL 


Published Бу 
ENGIMEERING SERVICE PUBLICATIONS 
Convair бап Diego, Calif. 


CONFIDENTIAL 
= SECURITY INFORMATION 


CONFIDENTIAL 


_ This report describes the status as of 1 April 
1953, and the progress for the period 1 January to 

1 April, 1953, of the U. S. Air Force Models YF- 
102 and F-102A airplanes currently being designed 
and produced by Consolidated Vultee Aircraft Cor- 
poration (CVAC), San Diego Division, under contract 
number AF-33(600)-5942. The report is issued in 
compliance with Paragraph F-10 of USAF Specifica- 
tion R-1800-E which states in part ''The contractor 
shall, from time to time and whenever so requested 
furnish the contracting officer or to such person as 
he may designate, statements and reports on the 
progress of the performance of the work and full 
information on all factors relating to deliveries or 
performance." 


> 


CONFIDENTIAL i 
INFORMATIO | | | 


CONFIDENTIAL 


11 


FOREWORD 
PROGRAM SUMMARY 
POWER PLANT, HYDRAULICS AND PNEUMATICS 
BODY, WING AND TAIL 
ELECTRICAL AND ELECTRONICS 
FURNISHINGS AND CONTROLS 
ARMAMENT AND MECHANISMS 
DYNAMICS, AERODYNAMICS, THERMODYNAMICS 
FLIGHT TEST 
MANUFACTURING 
Facilities 
Equipment 
Materials 
Planning and Tooling 
Subcontracting 


Production 


Page 


CONFIDENTIAL 


CONFIDENTIAL 


0 + ! 
illustrations 
Figure Page 

1 Sequence and Duration of Major Events iy 

2 F-102 Dimensions and Data 2 

3 Inboard Profile and Fixed Equipment 3 

4 Major Components 4 

5 Structural Isometric 5 

6 Cutaway Isometric 6 

7 1/10-Scale Exit Working Model 12 

8 1/10-Scale Exit Working Model, After Section Interior 12 

9 Fuselage Section, Wing Test Article 16 

= 10 No. 1 Fuselage Assembly, Cockpit Section, upper 17 

| 11 No. 1 Fuselage Assembly, Cockpit Section, lower 17 

| 12 No. 1 and No. 2 Fuselage Assembly Bucks in Work 18 

13 Machined Main Wing Spar 18 

14 Machined Wing Skin 19 

15 YF-102 Wing Assembly Bucks in Work 20 

16 Wing Test Article 20 

17 Cockpit Sandwich Lighting, Primary 24 

18 Cockpit Sandwich Lighting, Secondary 25 

19 Cockpit Sandwich Lighting, Primary and Secondary 26 

20 Cockpit Sandwich Lighting, Thunderstorm 27 

21 Cockpit Arrangement, Right Hand Console 28 

22 Cockpit Arrangement, Left Hand Console 28 

23 Hydraulic Test Stand; Elevon Control Test, LH Inboard 32 

24 Hydraulic Test Stand; Elevon Control Test, LH Outboard 33 

25 Armament Arrangement 38 

26 Aerodynamic Heating Curves, Wing Skin 40 

27 Aerodynamic Heating Curves, Boundary Layer and Skin 41 

28 Aerodynamic Heating Curves, 7-ply Windshield 42 

29 Floor Plan, Bldg 2, Plant П, 3 Airplanes Per Month 51 

30 CVAC Area, Miramar 52 

31 СУАС Field Operations Facility, Miramar 53 

32 Anodic Tanks for F-102A Manufacture 54 

33 Machine Shop in Work, F-102A 55 

34 Farnum Spar Mill in Operation 56 

[ n 35 Sheet Metal Stock Area, F-102A 57 

. 36 ` Assembly Sequence, 7-102 ۱ 98 

37 Proposed Subcontract Items, Е-102А 59 

CONFIDENTIAL iii 


SECURITY INFORMATION 


1 
| || 9103۵5 01571د‎ jo попела pue aouenbss ٠ہ‎ ели та | 


ocsi $561 өсбі £961 2561 
هو‎ NO G$ vt^ ?* n v n 4t ٥ HOS ۳ ۴ t suvnudroaowostvertnuvmnd4tasuosveernvgnatüuosvttuvnar 


٦3887121 GHIA 


CONFIDENTIAL 


1631 211710 ter 


۰5013۷11183۸ 9 онцтан 


у | Я310Л0 327127272 ы, 
C. اروا‎ 
E ш | онон име 
di К 
ASAC 7204 یم‎ 


$33909 9241031 
41:3 34025 "mj m 
46-Ғ 2310ا‎ 1204 


хуз 0991014 
ee жи ہپ‎ HOM 


THER та m Doo go o‏ ا 
کت 885810888288 


ا انی 
и. i‏ 
ђ ЕЕ АРШ ГАГЫ :‏ ۱ 
pd 1 i‏ 
i : {OR} ۸0281126 7‏ 
ч | | ама (98) 8141392М  0NI1015-25‏ 
T d RM | ' пуибове | 57‏ 0 
F ај =‏ 


зы 2. 
затанун QunouD 9 1624 


j | [9 | I : 257 e Ж = ‚= Т ٣18 


нунооза мамштиа 201-44 


— | ---- 888888888888888 888 88881 MIDI es 


08 Бі амалпза аз 2 ee RR RR RR گا‎ 1081 -çS - MRN ظ‎ ۱8۳(۳. PUGON ےہ‎ 
130آاں۱8۰90‎ ЭМИ 74) 601-4 1300" 


CONFIDENTIAL 
iv 


CONFIDENTIAL 


The first quarter of calendar 1953 has been a period of significant events 
in the F-102 program. An effort has been made to reflect these developments 
in this report, as well as to provide a comprehensive general view of the status 
of the program as of the first of April. 


The studies of interim fire control system possibilities discussed at a 
meeting at Wright Patterson Air Force Base in December 1952 were completed 
and jointly presented at that Base by Convair and Hughes Aircraft Company, 
resulting in the decision to install the Hughes MG-3 Fire Control System as an 
interim measure. Along with this system, landing, navigation, and communi- 
cation equipment already developed or in the final stages of development, will 
be used as described in the Electrical and Electronics section of this report. 


In addition, it was decided that a Minneapolis- Honeywell Pilot Relief auto- 
pilot function will be added to the artificial damping feature of the airplane con- 
trol system pending development by HAC of the autopilot components intended 
for use with the MG-3 Fire Control System. 


Conferences at WADC, HAC, and Convair have continued with a view to 
firming up the overall flight test program. A great deal of progress has been 
made on this program and the instrumentation planning for it, as reported in 
the Flight Test section, page 43. - 


The Cockpit Lighting Inspection is expected in early April. Two cockpit 
lighting mock-ups are available. One has standard Air Force panel red light- 
ing. The other has sandwich type instrument panel red lighting as illustrated 
in the Electrical and Electronics section, page 21. The selection of a design 
for the engine removal stand, which was to be made during the Cockpit Light- 
ing Inspection, has already been accomplished at a meeting at МАРС. Ап ad- 
justable stand is to be used. 


It is expected that conferences to be held in the near future will be directed 
toward consumation of the simulator and trainer contracts so that these im- 
portant adjuncts to the program, indicated in the chart on the opposite page, 
may be implemented. 


Major configurations of the F-102 airplane are illustrated in the general 
. views following in this section, Figures 2 through 6, and are described general- 
| ly in the remaining sections. The generic term, F-102, is used throughout the 
| report, when appropriate, to include both the prototype (YF-102) and the pro- 
duction (Ғ-102А) versions of the airplane. 
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DIMENSIONS 


— سس‎ 23'1,557۸۸ Ç. 
260“ 


-—§ THRUST 


1 0 1 STATIC GROUND LINE 
45,6" 200.4" 
30X68 ТҮРЕ ҰШ TIRES 


га Х54ТҮРЕ ЕП TIRE 


DATA 


WEIGHTS 
i Full load gross wt 26,404 ib 
Weight empty 17,954 Ib 
Useful load 8,450 Ib 
Alternate gross wt 
(ferry) 29,162 Ib ELEVONS 
Alternate useful load 
(ferry) 11,208 Ib Arau tatal 67.12 sq ft 
WING LOADING 39.9 1Ь/за ft Deflection 25 deg UP 
10 deg DOWN 
THRUST LOADING 1.78 ІЬЛІЬ thrust 


VERTICAL TAIL 


(take-off) 


| ENGINE MODEL P.& W. J57-P- 11 Area | 68,33 sq ft 
DESIGNATION (14,800 Ib thrust) Aspect ratio 1.10 
Airfoil МАСА 0004-6 (Мод) 
WING 
RUDDER 
Área 661.5 sq ft 
Aspect rotio 2.2 Area 10.47 sq ft 
Airfoil МАСА 0004-65(Мо4) Deflection t 25 deg 
Dihedral 0 deg MANUFACTURER'S 
Incidence 0 deg MODEL NUMBER Model 8 


Figure 2. 
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DESCRIPTION AND STATUS 


Power Plant 


The power plant of the F-102 airplane consists of a Pratt and Whitney 
J97-P11 gas turbine with afterburner and the following accessories: pneu- 
matic starter, tachometer generator, two hydraulic pumps, fuel heater-oil 
cooler, oil pressure transmitter and fuel flowmeter. Engine air is supplied 
through a split duct arrangement with inlets located on both sides of the fuse- 
lage abreast of the cockpit. 


| А heat resistant firewall is provided separating the engine accessory 
section from the turbine section. The firewall seal is automatically broken 
when the engine is removed. А heat resistant shroud extends from the fire- 
wall aft to the engine tail cone. Cooling air is transmitted between the engine 
and the shroud and also between the shroud and the airplane structure. А 
continuous-type fire detector is installed throughout the power plant system. 


The fuel system consists of three integral fuel tanks in each wing and a 
feed and transfer system pressurized by the low pressure pneumatic system 
and a submerged-type booster pump located іп No. 3 fuel tank. А float switch 
in No. 3 tank operates a warning light when fuel level within the tank reaches 
a predetermined low level. Fuel level between wings is equalized by a cross- 
feed line which is open at all times except during combat. 


To date the main turbine duct frames and duct assembly design is com- 
plete, the forward and intermediate power plant section drawings have been 
released, and the after section drawings prereleased for lofting. Fabrication 
of the fuel system plumbing components for the first two airplanes is complete 
and about 90% of the fuel system component installation drawings have been 
released to the shop. 


Hydraulics and Pneumatics 
The hydraulic system is a high pressure system composed of two separate 


1 continuously operating closed center systems, - primary and secondary, - 
| powered by two engine-driven, 3000 psi variable-volume pumps. Тһе primary 
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System is used for the power flight control system and emergency alternator 
drive, and the secondary system is used for power flight controls plus the 
following utility systems: 


1 


. Landing gear 2. 


Speed brakes 3. 


Nose gear steering. 


The emergency source of hydraulic power is an air-driven hydraulic 
pump which is extended into the air stream. Power from this emergency 
source supplies hydraulic pressure for the primary system in the event of 
power plant failure. 


The high pressure pneumatics system is a. 3000 psi system with pressure 
supplied by an air compressor driven by the air-turbine motor and gear box 
of the low pressure (engine bleed air) pneumatic system. High pressure air 
Stored in four air flasks supplies energy for operating the following: 


1. 
2. 


З. 


Armament bay doors. 4. 
Emergency canopy unlatch 5. 


Emergency landing gear 
extension 


Brake parachute door release 


Pressurization of the hydraulic 
reservoirs. 


Armament displacement 
mechanism. 


High pressure air stored in the four main landing gear side braces supplies 
pressure for the main landing gear brakes. 


The low pressure pneumatic system is energized primarily by engine- 


compressor bleed air. 


The hot compressor bleed air is cooled in two stages; 


first by a ram-air heat exchanger and then by expansion through the air-tur- 


bine motor. 
temperature. 
generators and the high pressure air compressor, as noted above. 


The heat exchanger is used to control final low-pressure air 
The air-turbine motor drives the a-c and d-c electrical power 


In addi- 


tion, the low pressure pneumatic system supplies air for the following: 


1. 


2. 


Fuel tank pressurization T 


Wing and tail leading edge 8. 
and engine intake duct anti- 
icing air flow 

9. 
Radome anti-icing spray 
pressure 


Windshield de-fog 
Jet pump power 


Canopy seal 


Anti-G suit pressure 


Cockpit presurization and 
air conditioning. 


Pressure and temperature 
control of automatic fire control 
equipment 


Temperature control of arma - 
ment bays 
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The hydraulic reservoirs are pressurized by both the high and low pressure 
pneumatic systems. Тһе engine is started by use of the Ground Turbine Com- 
pressor (GTC). The GTC may also be used, when not starting the engine, to 
energize both pneumatic systems through the low pressure system hook-up, 
with the engine stopped. Under these conditions the hydraulic system is ener- 
gized by use of the hydraulic pumps on the Hydraulic Test Stand. 


To date high pressure systems design is about 90% complete. 90% of 
purchase parts orders have been placed with vendors and specifications for- 
warded to AMC-WADC. About 10% of resulting vendor drawings have been 
received and forwarded. Final schematic drawings are ready for release in 
April. The high pressure test stand has been completed and testing of systems 
and components started about 1 March. 


Low pressure system drawings are 60% released, and 60% of purchase 
parts orders have been placed with vendors for this system. Тһе low pres- 
sure test stand is under construction, and testing is scheduled to start in 
July or August. 


ACTIVITY SINCE PREVIOUS REPORT 


| | DESIGN 
Cooling Equipment 


Almost all design problems connected with CVAC installed cooling equip- 
ment were resolved. Those dependent upon coordination with Hughes Aircraft 
Company are awaiting further information from HAC. 


TESTS 
Inlet Duct Models 


Tests were completed in the Cleveland 6 x 8 wind tunnel on the 1/4- scale 
inlet duct model for the 7-57 installation. Three major confi gurations were 
tested. The first was an inlet using a 9 degree ramp to get rid of the separa- 
tion behind the normal shock. Тһе second was a series of boundary layer plow 
systems, and the third, a by-pass system. 


The 9 degree ramp increased the pressure recovery at both Mach 1.5 and 
1.7. The pressure recovery at Mach 1.5 was about 94% for engine matching 
airflow condition. The plow systems tests included one with flow through the 
boundary layer duct and another with the boundary layer closed. The results 
7 indicated that with any flow through the boundary layer duct, the plow system 
could be located within one inch of the leading edge of the ramp without effect- 
ing the flow in the main duct. The by-pass system test indicated some reduction 
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in drag as expected. The exact amount cannot be determined until the final 
data has been computed. 


Enough data from the tests has been developed by СУАС for a report to 
WADC in May. The final report by NACA is expected later. 


The 1/4-scale inlet duct model for the J-67 installation was 60% completed 
pleted, and will be ready for testing in June. 


Exit Model 


Preliminary test runs on a burner for the 1/10-scale exit model were 
completed and the final design of the working model determined. Construction 
will be completed in April for delivery to NACA the first week in May for 
wind-tunnel tests. Progress photographs are presented in Figure 7 and 8, 
iollowing. 


Fuel System Model 
Further tests were conducted with the 1/4-scale wing fuel system model 


referred to and pictured in CVAC Progress Report ZR-8-017 of 31 December 
1952. These tests successfully accomplished the following checks: 


1. Fuel system capacity 

2. Fuel transfer with 400 psi guage 

3. Location of center of gravity of fuel. 
4. Location of fuel tank drain plugs. 


Tests are continuing for the purpose of locating and calibrating the fuel level 
| probes. 


Test Engine 


The first test engine is expected from the manufacturer the first week in 
May. It will be installed on the thrust stand and checked out for thrust, per- 
formance, and familiarization runs. When the first afterburner is received 
two months later it will be installed with the engine ша complete fuselage 
| test section in the propulsion test stand and substantiating tests of the power 
| plant will be completed. 


Hydraulics System 


On the hydraulic controls test stand,open loop frequency responses to sinus- 
oidal valve excitation were obtained for the elevon system. Closed loop tran- 
sient responses to random input motions were also run for the elevon system. 
The data obtainedto date indicates that a stable system having high performance 
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characteristics has been developed. However, all testing to date has been 
with a dummy elevon which may have different characteristics than the air- 
plane elevon. 


ANALYSIS 
1-57 and 7-67 Engine Performance 


À substantiating data report and a thrust available report on the Pratt 
and Whitney J57-P5, 15 7-11, and 167 engines was prepared and will be sub- 
mitted to WADC in April. 


J-75 Engine 


А preliminary analysis of the Pratt and Whitney 7-75 engine indicated 
that substantial design changes would be necessary to adapt the engine to the 
F-102 airplane. 


Engine Change Study 


Convair Engineering Representatives met with AMC and WADC person- 
nel in Dayton on 9 February for conferences on Special Tools and Ground 
Handling Equipment for support of the F-102A airplane. Тһе F-102A engine 
change study was presented at this conference. 


Air Turbine Motor Performance 


The first use of the Convair IBM engineering analysis installation for the 
analysis of air turbine motor performance resulted in the development of the 
data about four months earlier than by previous computation methods. Тһе 
machine technique developed by a team of CVAC thermodynamics engineers 
and IBM specialists promises to become a very useful tool. The results of 
the analysis will be reported in Арг! upon completion of the Air Conditioning 
System test program report. 
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DESCRIPTION AND. STATUS 


Body | | 


The fuselage is basically constructed of bulkheads and beltframes with 
high strength aluminum alloy stressed skin except in high temperature areas 
where construction is largely of stressed titanium. All exterior rivets are 
of the flush type to insure a maximum smoothness of contour. Readily re- 
movable access doors are provided for system components which require 
Írequent servicing, adjustment, or preflight checking. 


[ To date all engineering on the bodies of the YF-102 prototype airplanes 
(AF Serials 52-7994 and 7995) has been released except the metal radome 
assembly, canopy assembly, tail cone assembly, and air-turbine access 
door. А test section of the fuselage is under construction for structural test 
of wing-to-fuselage attachment, as shown in Figure 9, following. Fabrication 
of the two prototypes in two fuselage bucks is progressing as illustrated in 
the following shop photographs, Figure 10, 11, and 12. 


Wing and Tail 


The wing in planform is a 60 degree Delta with a 5 degree sweep forward 
іп the trailing edge. А leading edge spar and five additional spars normal to 
the centerline of the airplane carry the wing bending loads. Chordwise ribs 
between spars are spaced approximately 7. 5 inches. Тһе basic skin thick- 
ness in the spar areas is .200 on the upper and lower surfaces, machined to a 
thickness between ribs of .064 upper and lower. The leading edge skin is 
porous sintered stainless steel to provide for thermal anti-icing. Wing tips 
are constructed of metal honeycomb core sections covered with а1с124 skin. 
The wing is attached to the fuselage by means of the spar fittings and con- 
tinuous wing attach angles which are flush screwed to the wing fuselage. 


Each wing incorporates three integral fuel tanks, one forward and two 
aft of the landing gear. Large access doors in the lower surface of the wing 
give access to components of the fuel system. Тһе two main spars in the 
( landing gear area of each wing serve also as the ends of fuel tanks and will 
ultimately be one piece forgings with the fuel-tight tank corners forgedintegral 
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with the spars. Pending procurement of forgings, spars are machined from 
а single billet. Tank sealing is achieved by means of Scotch-weld, Straylor 
rivets, and pressure injection of LP-2 compound into joint voids. Machined 
spar and skin samples are shown in Figure 13 and 14, following. 


The vertical tail is of all metal stressed skin construction except the 
tip which is a combination plastic with metal honeycomb structure. The lead- 
ing edge has a 60 degree sweep back and the trailing edge a 5 degree sweep 
forward. The tail structure consists of a leading edge spar and four addi- 
tional spars normal to the airplane centerline. Chordwise ribs are close- 
spaced between spars. The leading edge skin is porous sintered stainless 
steel as in the wings. 


To date of this report 95% of the engineering drawings for both the wing 
and tail structures had been released to the Experimental Shop for fabrica- 
tion of the prototype airplanes. Two wing bucks have been completed and 
wing fabrication for the first airplane started as illustrated in the accompany- 
ing photograph, Figure 15. A test wing is under construction as shown in 
Figure 16. This test article will be used to test the integral fuel tanks and 
the fuselage attachment as well as structural strength of the wing. Tests are 
scheduled to start in June. 


EJ 


ACTIVITY SINCE PREVIOUS REPORT 


TESTS 
Fuselage Modifications 


Brief supersonic tests were accomplished in the NACA 4 by 4 foot 
tunnel to evaluate aerodynamic effects of fuselage modifications. Relatively 
small gains have been realized with realistic body changes. 


Radome Rain Erosion 


Preliminary rain erosion resistance tests were conducted at the CVAC 
Rain Erosion Test Facility (see Thermodynamics) on specimens of radome 
material submitted by Hughes Aircraft Company. Fiberglas laminates im- 
pregnated with two types of resins were tested: the 91- LD compound and a 
combination of 91-LD and titanium oxide. The tests were run with raindrops 
striking the material at incident angles of 90°. А report of these prelimin- 
ary tests is available in СУАС Propulsion Laboratories Report Number RT-136 
dated 31 March 1953. Further tests are being conducted with incident angles 
more nearly approximating those which will be experienced in service. 


Radome Anti-icing 


Glycol spray nozzle tests are in progress in the laboratory. Data develop- 
ed to date indicate that the porous stainless steel nozzle gives excellent dis- 
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tribution of glycol over the surface of the full-scale radome at approximately 
400 mph free-stream velocity. à 


Wing Modifications 


Considerable low Mach number testing has been done to reduce drag-due- 
to-lift and trim drag by the use of camber of the wing leading edge and twisted 
and cambered tips. The more promising configurations will be evaluated in 
the transonic Mach range at МАСА. 


Wing Anti-icing 


Basic wind tunnel anti-icing tests were completed on both wing and tail 
and approximately 50% of the tunnel data has been analyzed with the following 
results: 


1. Wing anti-icing performance was generally satisfactory. 


2. De-icing of porous wing skin is entirely practicable. Test data іп- 
dicate that a clear surface can be achieved in 30 to 90 seconds depending upon 
icing cloud intensity. 


3. Drag data based upon momentum wake rake survey indicates that in 
clear air with anti-icing flow on, there is an insignificant increase in parasite 


drag. 


4. Internal heat transfer data for the leading edge indicate the need for 
an insulated spanwise distribution tube which has been incorporated into the 


design. 
Fuel Tank Structural 


The number two fuel tank specimen which has been undergoing tests in 
the test facility successfully completed 16, 000 cycles of simulated load ap- 
plications varying from 1.5G to 5.33G. Included in this test were 1500 load 
cycles at -67°Е, plus 2500 cycles at 8 cycles per second. 


Straylor Rivets 


Plate specimens were assembled with Straylor rivets and tested to deter- 
mine the sealing properties and fatigue characteristics of the rivets used in 
the F-102 wing fuel tanks. Specimens were assembled with and without 
Scotch-weld washers under the rivets heads. 


ANALYSIS 


Fuselage Structural Heating 


Structural heating computations were completed for the afterburner sec- 
tion of the fuselage with present heat dissipation criteria. 
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Windshield Fogging 


Ап analysis of transient dive from service ceiling to sea level has been 
conducted in the Convair IBM engineering analysis installation and data ob- 


tained. The results are being studied to determine internal defrost perform- 
ance of the windshield panels. 


Convair Photo Е8-163 


Figure 9, Fuselage Section, Wing Test Article 
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| Convair Photo F8-180 
| Figure 10. No. 1 Fuselage Assembly, Cockpit Section, upper 


i Convair Photo Е8-182 
Figure 11. No. 1 Fuselage Assembly, Cockpit Section, lower 
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Convair Photo T14872 
Figure 14. Machined Wing Skin 
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Figure ۰ 


Convair Photo F8-181 
YF-102 Wing Assembly Bucks 
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Convait Photo F8-162 


Figure 16. Wing Test Article 
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Electrical 
Electronics 


DESCRIPTION AND STATUS 


Electrical Systems 


Direct current is supplied by a 75-ampere 30-volt generator driven from 
the air-turbine motor gear box, and a 24-volt, 36-ampere-hour battery. The 
d-c generator control system includes an "essential" and a nonessential" bus 
with automatic disconnect of the nonessential bus in the event of generator 
failure. Emergency d-c power is supplied in the event of generator failure 
by the electronics system generator. If this source also fails, power is sup- 
с plied by the battery and а 10-ampere transformer rectifier which receives its 
( power from the emergency a-c generator. 


Alternating current is supplied by a 12-KVA 120/208-volt 3-phase gen- 
erator driven from the air-turbine motor gear box. Frequency control of the 
a-c generator output is accomplished by rpm control oftheairturbine. Emer- 
gency a-c power is supplied in the event of failure of the main generator by 
a 1- KVÀ 3-phase emergency alternator driven by the primary hydraulic 
system, 


Ашовуп instrument current is supplied by a 115/26-volt single-phase 
transformer. Gyro instrument current is supplied by a 115/200-volt 3-phase 
transformer. Both of these transformers receive power from the airplane's 
essential a-c bus. 


Additional major circuits: 


1. Three armament control circuits 6. Five anti-icing circuits 

2. Eight lighting circuits 7. Seven power plant circuits 

3. Ten warning circuits 8. Five heating and air conditioning 
circuits 


4. Теп indicator circuits 
9, Four mechanism control circuits 


| 5. Nine flight instrument circuits 
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To date 90% of circuit design work has been completed and 50% of circuit 
drawings have been prereleased to the Experimental Shop for fabrication and 
installation in the two YF-102 airplanes. 


Electronics Systems 


The F-102 airplane is basically designed to utilize the Hughes Aircraft 
Company MX-1179 electronic guidance and control system which will be in- 
stalled in the ultimate airplane as soon as the equipment becomes available. 
F-102 airplanes in current production will be equipped with an interim elec- 
tronic system which will perform all the functions of the MX-1179 except 
ground guidance. The interim system consists of the Hughes Aircraft Com- 
pany MG -3 fire-control equipment incorporating a Control System Tie In 
(CSTI), and the following communication and navigation equipment: 


< 1. UHF Command Set (AN/ARC-34) 5. Glide Slope Receiver (AN/ARN-18) 


2. UHF Direction Finder 


Group (AN/ARA-25) 6. Omni-Range Receiver (AN/ARN- 14) 
3. Interphone Set (AN/AIC-10) 7. Navigation DME (AN/ ARN-21) 
4, Marker Beacon Receiver 8. Ground-Air IFF (AN/APX-6) 
(AN/ARN-12) 


The electronics system is installed in four ready-access removable 
packages: one on each side of the nose section immediately forward of the 
cockpit and two immediately aft of the cockpit, one above the other in a rack 
which is shock- mounted on a power-operated elevator for easy removal through 
the bottom of the fuselage. 


Engineering Cost Proposals for engineering the change from the MX-1179 
to the interim electronics installation are being processed as fast as firm 
engineering information is received from АМС and НАС. Engineering of CFE 
electronic installations has been completed into the test phase, and tests of 
CFE are on schedule, 


ACTIVITY SINCE PREVIOUS REPORT 


Electrical Design 


The emergency a-c power supply was changed from single-phase to 3-phase 
resulting in a weight saving in the alternator. The change also eliminated the 
emergency inverter which also saved weight and considerably simplified the 
system. 
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[ Engineering of the side circuit panel was completed and proposals sub- 
mitted to НАС. Decisions were reached fixing the configuration of the Auto- 
stabilization System. 


The cockpit lighting mock-up was completed in preparation for the cock- 
pit lighting conference on 7 and 8 April. Photographs of the instrument ar- 
rangement and sandwich lighting as presented to the mock-up board are shown 
on the following pages, Figure 17 through Figure 22. 


Electronics Tests 


Radiation and impedence testing of antennas was completed. The vertical 
fin antenna system drawings, including UHF and Omni-loop, were prereleased 
to the Experimental Shop for fabrication of 15 preproduction assemblies of 
the system for testing. Preliminary testing of the DME-IFF annular slot 
antenna was completed and preproduction drawings started for fabrication of 
test antennas. 


Preliminary radiation pattern tests of the glide slope antenna resulted 
in a decision to delay final testing of this antenna until more exact data on the 
airplane nose configuration is available. Radiation pattern measurements on 
the AN/ARA-25 antenna indicated that the mock-up location of the antenna 
Г should be satisfactory. 


А preliminary mock-up of the after electronics rack for the НАС MG-3 
installation was completed and several proposals referred to НАС. 
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Figure 21, Cockpit Arrangement, Right Hand Console 
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Figure 22. Cockpit Arrangement, Left Hand Console 
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DESCRIPTION AND STATUS 


Furnishings 
Furnishings of the Е-102 airplane consist of the following: 
1. Fire extinguisher system installation 
2.  Anti-G suit controls installation 
3. Pilot personal gear quick disconnect 
4. Cockpit structure insulation 
5. Rudder pedal scuff plates 
6. Oxygen system installation 
7. Console supports . 
8. Soundproofing and trim installation 
9. Blind flying enclosure installation 
10. Flight report and map and data case holder installation 
11. Name plates and markings 
Engineering was completed and drawings released for items 1 through 5 
during the period of this report. Engineering and drawings will be completed 


for the remaining items during April, to meet a scheduled completion date of 
1 Мау 1953. 


Controls 


The following control systems comprise the Control Group: 
1. Rudder and elevon control system 
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Throttle control 

Nose-wheel steering control 

Emergency hydraulic power Teleflex control system 

Emergency landing gear Teleflex control 

Cabin air dump Teleflex control 

Brake parachute release Teleflex control 

The rudder and elevon control system is an irreversible full-hydraulic 
System operated by the pilot by means of conventional stick and rudder pedals. 
Incorporated within this system is a slow-speed trim actuator and an arti- 
ficial "feel" system to give the pilot "feel" that is variable with acceleration. 
Servo actuators are used to dampen unstable oscillations of the airplane by 
means of signals received from gyro units and to provide for automatic flight 
control as regulated by signals received from the automatic fire-control 
system. 

As of the date of this report design was completed and drawings released 


for all of the above control systems except throttle control, brake parachute 
release, and cabin air dump which are scheduled for release in April. 


ACTIVITY SINCE PREVIOUS REPORT 


TESTS 
Hydraulic Test Stand 

The hydraulic test stand was sufficiently completed to start testing some 
hydraulic power elements of the flight control system about 1 March. Test 
photographs are presented in Figures 23 and 24, following. 
Fire Extinguisher System 


Fire extinguisher system tests were delayed until April to await AMC 
approval of a change in location of parts of the system. 


ANALYSIS 
Landing Studies 

А preliminary wind-tunnel study was made in which the airplane response 
to controls was simulated during landings. The purpose of the study was to 


gather data on the effect of power and response to controls during a success- 
ful landing in which the pilot made his approach, decent, flare, and touch-down. 
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DEVELOPMENT 
Rudder Control System 


A control system is being developed with an automatic operation and a 
manual override, the automatic operation being a function of roll velocity, 
yaw velocity, rudder deflection and aileron deflection. The functions of the 
automatic system are to coordinate the maneuvers such that high loads due 
to side slip will not result, to maintain low side slip angles during the fire 
control mode, and to eliminate adverse yaw during the landing approach con- 
figuration. 


Pitch and Yaw Control 


The pitch control and yaw damper have been studied and a system devel- 
oped according to CVAC Specification 8-04301. 


The Minneapolis Honeywell Company has been awarded the contract to 
build the automatic control mechanism for the pitch and yaw damper, 
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DESCRIPTION AND STATUS 


Armament 


The basic armament consists of six MX-904 missiles and tweuty-four 
2.75-inch FFAR rockets. Each missile is carried on a displacement launcher 
in one of the six armament bays which are arranged three abreast under the 
fuselage as illustrated in Figure 25, following. The rockets are carried in 
and launched from tubes in the armament bay doors. In an alternative arrange- 
ment six clusters of twelve rockets each are substituted for the missiles, 
giving a total of ninety-six 2.75-inch rockets. Armament bay doors and dis- 
placement mechanism are electrically controlled and pneumatically operated. 


To date the ground firing rocket test schedule has been successfully com- 
pleted at NOTS, Inyokern. A complete report is in preparation, with exten- 
sive film coverage and photographs, for submission to AMC-WADC about 30 
May. 


Engineering of the test firing equipment for the supersonic sled test firing 
of the missiles is 50% complete. 


Mechanisms 


The Mechanisms Group consists of the following: 
1. Main landing gear and nose landing gear 
2. Main and nose landing gear doors ` 
3. Main landing gear fairing and lock mechanism 
4, Main landing gear up-lock 
5. Nose wheel up-brake 


6. Pilot escape mechanism 
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7. Canopy latch and release 
8. Armament bay doors 
9. Brake parachute and parachute release 
10. Speed brake 
11. Residual heat doors 
12. Emergency ram air hydraulic pump mechanism 
13. After electronics rack elevator and door lock 


The landing gear of the F-102 airplane is the retractable tricycle type. 
It is extended and retracted hydraulically, with added provision for extending 
the landing gear by means of the airplane's high pressure pneumatic system 
in the event of hydraulic failure. The main landing gear is attached to the 
main wing spars and retracts inboard into wells within the wing and fuselage. 
The nose landing gear consists of a single steerable unit attached to the fuse- 
lage structure and retracts forward into a well in the nose of the airplane. 
Steering is accomplished hydraulically by means of the pilot's rudder pedals, 
and is automatically shut off as the shock strut extends on take-off. Prior to 
retraction the nose gear is automatically centered by means of a centering 
cam within the shock strut. 


To date engineering has been completed and drawings released on all 
mechanisms except the brake parachute, the main landing gear fairing and 
lock, and the after electronics rack elevator and door lock. The latter two 
аге F-102A equipment and will not be installed in the two prototype airplanes. 


Vendors were selected for the nose landing gear steer-damp unit and 
pilot ejection seat, and orders placed for the former with Houdaille-Hershey 
of Buffalo in January, and for the latter with Weber Company of Los Angeles 
in March. 


ACTIVITY SINCE PREVIO US REPORT 


ANALYSIS 
Armament Actuating Studies 


A study of the dynamic loads on the armament actuating system has been 
made. This study determines the loads and forces on the actuating system 
for operation throughout the flight range. The analysis indicated rates of 
operation, accelerations, range of load factor, Mach numbers, and attitude 
for which the mechanism can operate within the prescribed time limit. 
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Operations Analysis 


Operations analyses were made to determine the effectiveness of 2. 75- 
inch FFAR rockets launched by the F-102 interceptor against subsonic and 
supersonic targets. 


Probabilities of kill were determined at two altitudes. Both maneuver- 
ing and non-maneuvering bombers were considered. 


Ап investigation was initiated to determine the effectiveness of large 
fragmenting warhead rockets against the two enemy bombers. Results of 
this investigation are still being studied. 
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Armament Arrangement 


Figure 25. 
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STATUS AND ACTIVITY SINCE PREVIOUS REPORT 


Loads Analysis 


The loads analysis has been completed and is ready to be submitted to 
WADC for their approval. 


This report represents a combined report of Flight Criteria and Load 
" Criteria, presenting the airloads and aerodynamic data for the structural 
1 design of the 7-102 airplane. Additional information is presented to show 
the method of calculation of spanwise and chord-wise airload, airload dis- 
tribution due to elastic deformation, and surface reversal speeds. 


Also presented is a discussion of the selection of critical design condi- 
tions with a summary of the final airplane loads. 


Elastic Analysis 


Work has been started on the effect of structural deformation on the 
aerodynamic coefficients. This analysis takes the aerodynamic data computed 
on rigid basis and determines the increment due to structural deflection. 

This data when combined with the rigid values is the elastic data. The 
method of analysis is the same as was developed in the loads analysis. 


Aerodynamic Heating Analysis 
Numerical computation of the aerodynamic heating of several surfaces 
of the airplane under a variety of ambient conditions and speeds has been 


made and curves derived for analysis. Three sets of curves are presented 
in Figures 26, 27 and 28, following. 


Standard Characteristics 


1 Standard Aircraft Characteristics charts for the F- 102 airplane with 
three separate engines have been released. 
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Rain Erosion Test Facility 


A rain erosion test facilitv has been established at the CVAC Propulsion 
Laboratory. The facility is a whirl-arm type similiar to that at the Univer- 
sity of Corneil. The speciman blade is capable of attaining speeds up to 
Mach .85. The drive is an hydraulic pump and motor combination. The 
facility is capable of producing uniform 1 inch per hour rainfall with a mean 
effective raindrop diameter of 1.9mm. Preliminary rain erosion tests 
conducted in the facility are reported in the Body, Wing and Tail section of 
this report. 
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Figure 26. Aerodynamic Heating Curves, Wing Skin 
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STATUS 


The accelerated development flight test program for the first twelve 
airplanes established by USAF letter 55WC-16644-B of 27 March 1953, is 


summarized in the following table: 


SERIAL VERSION TENTATIVE TEST TEST TEST FLIGHT DELIV. 


NO. NO. ASSIGNMENT AGENCY LOCATION HRS. EST. DATE 


AIRWORTHINESS & EQUIP- 
MENT FUNCTIONING 


52-7994 YF-102 (PHASE 1), CONTRACTOR СУАС AFFTC 204 10-1-53 
COMPLIANCE (PHASE 1l), 
FLUTTER INVESTIGATION. 


POWER PLANT, AUTO 


52-7995 YF-102 PILOT RELIEF, PER- CVAC AFFTC 240 12-1-53 
FORMANCE. 
DYNAMIC RESPONSE СОМ- AC ЕЕЕ 

53-1779 Е-102А TROL SYSTEM TIE IN HAC HAC 204 4-1-54 
(CSTI) 

STATIC TEST ARTICLE NONE WADC WADC NONE 
STRUCTUAL INTEGRITY, 

531780 Е-102А FLIGHT LOADS, AND CVAC AFFTC 120 5-1-54 

| ARMAMENT. 


PERFORMANCE AND 


| 1 | | АЕЕТС 88 6-1-54 
53-1781 Е-102А STABILITY (PHASE IV) AFFTC FF 

PERFORMANCE AND | 
3178 102/ ЕТ 80 7-1-54 
53-1782 Е-102А STABILITY (PHASE IV) AFFTC AFFTC 

PILOT FAMILIARIZATION, 
53-1783 F-102A DESIGN REFINEMENT CVAC AFFTC 120 7-1-54 

(PHASE Ill) 
53-1784 F-102A FIRE CONTROL SYSTEM HAC HAC 80 8-1-54 
53-1785 Е-102А ROCKET & MISSILE FIRING СУАС АБЕТС 88 8-1-54 

MISSILE LAUNCHING AND 
i  Е- | سوچ‎ НАС 152 9-1-54 
53-1786 Е-102А BALLISTICS HAC 

. MISSILE LAUNCHING AND 
^ HA HAC 152 9-1-54 

531787 Е-102А BALLISTICS C 


* Unofficial Estimates for Planning Purposes. Not Included in Referenced Letter. 
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12-1-55 
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6-1-56 
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5-1-55 


5-1-55 


10-1-55 
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4-1-56 
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ACTIVITY SINCE PREVIOUS REPORT 


A meeting was held at WADC on 29 January to determine the Accelerated 
Development Test Program. This meeting was attended by all USAF organ- 
izations that would test F-102 airplanes and by Hughes Aircraft Company and 
Convair. The test assignments to the first eleven flight airplanes indicated 
in the table above were evolved at this meeting. 


Since 29 January, several meetings have been held with the WADC and 
AMC F-102 project officers in San Diego. From these meetings tentative 
test assignments for the remainder of the F-102A airplanes have been evolved. 
The majority of the F-102 flight testing to be conducted by Convair will be 
accomplished at Edwards Air Force Base (AFFTC). The entire Flight Test 
' Program as presently envisioned will include a total of 14 airplanes and will 
last for approximately 2 1/2 years. 


Convair personnel have made a series of trips to Edwards Air Force 
Base to determine facilities available and to conduct liaison work with 
Edwards AFB operations and planning officers. From results of these trips 
Convair has prepared and issued a report detailing space, facilities, equip- 
ment, and supplies required for conducting the Flight Test Program. 


Much of the Experimental Flight Test Section's effort has been spent in 
preparation of instrumentation specifications for the F-102 airplanes. Be- 
cause of their many design innovations these airplanes have required con- 
siderable development of new test instrumentation or new combinations of 
existing instrumentation. Following are the items now under development: 


1. Airborne FM-FM telemetering. 
2. Wing vibrators for installation inside thin wings for flutter test surveys. 


3. A "programmer" to automatically provide precise control surface dis- 
placements for dynamic response tests. 


4. Armament Bay location of "packaged" instrumentation for accessibility 
and ready servicing. 


Additional instrumentation preparation activities during this period were: 


1. А study of airborne FM tape recorders for data recording. (It now 
appears that tape recording may be the solution to the problem of ob- 
taining the numerous simultaneous records of continuous dynamic data 
required in testing the F-102 airplanes for flight loads.) 


2. Investigations and meetings with Northrup Aircraft Company to explore 
methods of instrumemtation for determination of flight loads. 
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3. Continued coordination with Hughes Aircraft Company on the require- 
ments and design of instrumentation for the airplanes to be tested by 
Hughes. 


Detail instrumentation design is well underway for the two prototype 
(YF-102) airplanes and the first production (F-102A) airplane. 
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FACILITIES ` 


Proposed plant and field operation areas are shown in Figures 29, 30 
and 31 on following pages. 


Progress of the conversion of plant areas to manufacturing use is de- 
scribed below, under EQUIPMENT, and illustrated by accompanying progress 
photographs, Figures 32 through 35. 


Operating equipment required for field operations has been formulated 
into a program, and necessary preliminary work is in progress. 


Acquisition of Plant II by the Air Force for the production of the F-102A 
is now in condemnation proceedings by the Air Force. It is expected that 
a formal USAF lease agreement will be consummated in the very near future. 
In the meantime, Convair is going ahead with production and manufacturing. 


Agreement has been reached with the Bureau of Aeronautics for the use 
of Miramar Air Field as a field operations facility. 


EQUIPMENT 


Anodic Department. 


Anodic Department is complete and in operation. F-102 parts are now 
being processed through this department. 


Paint Department. 


Installation of the equipment in the Paint Department is approximately 
50% complete. Some difficulty was encountered in obtaining all the necessary 
painting equipment. However, as of this date the balance of equipment is in 
transit. The department should be in operation within the next 30 days. 
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Spot Weld Department. 


Temporary spot weld equipment is in operation. 


Plating Department . 


Contract for the installation of the Plating Department has been let, and 
completion is scheduled 15 June 1953. 


Heat Treat Department. 


Heat treat equipment is now being installed in Building 1 of Plant II. 
. The Knapp-Lee aluminum heat treat furnace will be in operation about 1 Мау 
1953. The two box-hardening gas-type furnaces will be installed about 15 
May 1953. 


Welding Department. 


All available welding equipment is being installed. Applications have 
been approved on the balance of the welding equipment, and these facilities 
are now being purchased. 


Machine Shop, 


Machine Shop is now 6095 complete and is in operation. 'The balance of 
the Machine Shop requirements will be completed as additional machines be- 
come available. 


Sheet Metal Department . 


Sheet Metal Department is now 50% complete and in operation. All 
machines are installed in permanent locations and area provided for additional 
equipment not yet received. 


Tool Room , 


Tool Room is 70% complete, and all available equipment is in operation. 
There are still several items for this department in the line of machine tools 
which are critical. Every effort is being made by the Air Force to expedite 
those machines. 


Forming Department 


A total of six drop hammers is in storage awaiting availability of Build- 
ing 8 at Plant II. In addition to this, parts of one 3500-ton hydropress are 
here, and the rest are in transit. Until Building 8 is put under Air Force 
lease, Convair is producing formed parts either through its Plant I facility or 
subcontract. 
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| MATERIALS 
Forgings 


Present specifications of the F-102 airplane require the use of approxi- 
mately 165 forgings; 137 of these items are finalized drawings; and the bal- 
ance are in various stages of design. Eighteen forgings have been received 
to date. 


Receipt of billet stock for the balance remains on schedule. 


The first machined large wing spar forgings are due at Convair on 
21 April 1953, well in advance of the installation point. 


Castings 

Present specifications require the use of approximately 173 casting 
releases; 135 of these items are finalized drawings; 65 һауе been received 
to date; and the balance are in various stages of design. 


Extrusions 


~ Present specifications require the use of approximately 250 different 
| types of extrusions. Two hundred thirty-two of these have been released, 
and 81 have been received to date. 


Machining of quite a number of alternates will be necessary for a pro- 
gram start, due to the difficulty of obtaining specific extrusions. 


Porous Sintered Stainless Steel 


The use of sintered stainless steel for anti-icing purposes is considered 
revolutionary in design of aircraft. 


АП tests to date have been satisfactory, and sufficient sheet stock is 
now on hand for the first production airplane. 


Titanium Sheet Stock 

This material has now been accepted by the Engineering Department, 
and a sufficient supply other than a few odd gauges is now in stock for the 
first production airplane. 


GFE Items 


АП necessary forms and requirements have been complied with and for- 
warded to the Air Materiel Command. 


Proposed delivery dates conform with scheduled start dates of all items. 
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PLANNING AND TOOLING 


The planning assembly sequence is depicted in the Assembly Sequence 
Drawing, Figure 36. 


The General Tooling Policy, the Master Tooling Plan, and the Major 
Components, Major Sub-Assembly, and Minor Sub-Assembly tooling plans 
remain as presented іп the previous Progress Report, ZR-8-017, dated 31 
December 1952. 


Planning on the F-102A structure is now 90% released. Both tool and 
production planning are on schedule. 


The F-102A production tooling program is well under way. The major 
portion of the detail tools have been completed, and assembly fixtures are 
complete to support the first production items. То augment our tooling pro- 
gram on the F-102A, Convair is subcontracting portions of the tooling load 
to the Fort Worth Division. 


SUBCONTRACTING 


Sub-contractors will be activated during the sustaining production rate 
to allow sufficient time for learning prior to acceleration and to allow suf- 
ficient completion of production aircraft to prove basic engineering design 
and tooling. 


The assemblies proposed for subcontracting at that time are illustrated 
in Figure 37, following, and represent 24.8% of the total task. 


PRODUCTION 


The production factory has been obtaining advanced experience on the 
production of the F-102A airplane by producing the test sections of the fuse- 
lage and wing referred to under Body, Wing and Tail, on preceding pages 
and illustrated in Figure 9 and 16. The first production lot of parts is in 
work, and the first sub-assemblies are in the final stages. The first major 
component of the first production airplane, Ше nose, will be produced on 11 
May 1953, on schedule. 
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Figure 31. CVAC Field Operation Facility, Miramar 
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Foreword 


This report describes and illustrates the status 
as of 1 July 1953, and the progress for the month of 
June, 1953, of the U.S. Air Force Models YF-102 
and F-102A airplanes currently being designed and 
produced by Consolidated Vultee Aircraft Corporation 
(CVAC), San Diego Division, under contract number 
AF33(600)5942. The report is issued in compliance 
with paragraph F-10 of USAF Specification R-1800-E 
which states in part "Тһе contractor shall, from 
time to time and whenever so requested furnish the 
contracting officer or to such person as he may des- 
ignate, statements and reports onthe progress of the 
performance of the work and full information on all 
factors relating to deliveries or performance." 


(C 


CONFIDENTIAL i 
SECURITY INFORMATION 


— ““------ - — - 


CONFIDENTIAL 


los 


11 


=PROGRESS REPORT 


rents 
Page 
FOREWORD i 
PROGRAM SUMMARY 1 
POWER PLANT, HYDRAULICS AND PNEUMATICS 9 
BODY, WING AND TAIL 15 
DYNAMICS, AERODYNAMICS, THERMODYNAMICS 27 
FLIGHT TEST 29 
SERVICE EQUIPMENT 31 
MANUFACTURING 33 
Facilities 33 
Equipment 33 
Materials 34 
Planning and Tooling 35 
Subcontracting 35 
Production 35 
CONFIDENTIAL 


SECURITY INFORMATION 


ERRAT 


CONFIDENTIAL 


(а 


٤٤۱۲8 


Figure 
PROGRAM SUMMARY 
1 Sequence and Duration of Major Events 
2 Dimensions and Data, F-102 Airplane 
3 Inboard Profile and Fixed Equipment 
4 Structural Isometric 
5 Cutaway Isometric 
6 Major Components 
POWER PLANT, HYDRAULICS AND PNEUMATICS 
7 J57 Engine Airplane Test Stand, Тор LH Rear 3/4 View 
8 151 Engine Airplane Test Stand, Bottom RH Front 3/4 View 
9 Low Pressure Pneumatics System Test Stand 
10 1/4-Scale Inlet Duct Model, J67 Engine, RH Fwd 3/4 View 
11 1/4-Scale Inlet Duct Model, J67 Engine, Fwd Detail 
BODY, WING AND TAIL 
12 YF-102 Fuselage Assembly Bucks in Work, General View 
13 No. 1 YF-102 Fuselage Assembly, Top Fwd View 
14 No. 1 YF-102 Fuselage Assembly, Top Aft View 
15 No. 2 YF-102 Fuselage Assembly, Top Fwd View 
16 No. 2 YF-102 Fuselage Assembly, Top Aft View 
17 Full-Scale Metal Harness and Tubing Mock-up, LH Fwd 3/4 View 
18 Full-Scale Metal Harness and Tubing Mock-up, Top Fwd View 
19 No. 1 YF-102 LH Wing Assembly 
20 No. 1 YF-102 LH and RH Wing Assemblies, Top Fwd 3/4 View 
21 No. 1 YF-102 Vertical Fin, Rudder, and Elevon Assemblies 
22 615-Pound Blocker-Type Die Forging for Main Wing Spar 
23 Main Wing Spar Machined from Blocker-' Type Forging 
24 Sketch of Main Wing Spar Showing Limit Loads 
25 No. 3 Wing Fuel Tank Test Article 
26 №. 3 Wing Fuel Tank Test Article 
FLIGHT TEST 
27 Accelerated Development Flight Test Program 
MANUFACTURING 
28 Machine Shop in Operation, Bldg 1, Plant II 
29 Sheet Metal Department, Bldg. 1, Plant II 
30 Sheet Metal Department, Bldg. 1, Plant II 
31 F-102A Nose Section Assembly, Bldg 2, Plant П 
32 F -102A Nose Section and Adjoining Sections 
CONFIDENTIAL 


SECURITY INFORMATION 


tii 


CONFIDENTIAL 


HE 


° | 


IN 


[rex 


jn rz; 
A (ж 
15: 
ҚА 


>< 


5E 


2 5) 


вупела логед jo чоцегаа pu? əouənbəS ٠ әй 


1) 561 
W VW а flà NO S v f ІН v M 


2 s v í [ Ny W а 
0:038 ۸132۷5 30 0۱۱3١ РЕ ЕД ӨЛ a 
31-135 0131119 ۸7 
1111111 1 18 фан aoaaa oxo 
БЕН ۱0۷۷۸9۸ 69 


NE ні‏ کک 
See а взцунпана 3 67‏ 
ШЕН ШШ ШШ |‏ 


| | | | | „мо ЕБ! 


51531 3514 6 
51531 TVILINI 12111111 ۸ 


ААА RS RE 1531 314۷15 
تيا سا‎ EN 1631 
акан: 222111111111111 mmm nm 


vasis von‏ | ا ااا ااا ]ااا سے 
LU 811 = ШЕ moni‏ 1111 1111 0115 


| 
— وو‎ 27۷7۶ TINA 
J: کے‎ i— | 271۷25 ۶۰۱315۸5 тапа 


(613008 | WALI Ӯ 1Sv 1 403) 7136010 -ے۔۔) 03125 ۰1531 | و‎ - VOYN - 1S 
(МНО 31 VO 1531 VOVN ON) 13800,2 1531 5 Senn n 


150815000 0 
TAGON 9 - ٧1901137410102 "азно5|--|-- 1 m EE: ам 01 туводона 5130010 23110713 
13008 | el ` ۸۱٥۵۱۸3710000 "Q3H25|-- |- - j 


1531 
1001831503 


ШТ | pem‏ جا 
HENE I 5139204 - ома ۵۷‏ || 
7 لے 
РИА ;‏ کا تھا سا 9313405 
mum ۱۱۳‏ 


тестето S A B E C 
2۷ 11811۲ 1834 2۱1۷1 و‎ ++ 


SANV 1280(۷ 3110۸0۵ 0 1۷ ZOLA Bor 


CONFIDENTIAL 


іу 


SECURITY INFORMATION 


с 


regram 
Summary 


Tooling and manufacturing activities continued to increase at an accel- 
erated pace during the month of June. Although design and detail testing have 
been at peak levels for several months, there is as yet no slackening in these 
departments. The first prototype airplane is still scheduled for a first flight 
in October. 


Planning and preliminary design of the YTF-102 airplane has proceeded 
rapidly. Detail design of the new nose section will be done at Convair's Fort 
Worth Division, as will the nose section mock-up, tooling, and fabrication. 


Hughes Aircraft Company and Convair have completed a preliminary 
mock-up of the MG-3 Fire Control System components in the after electronics 
bay and the armament bays of the full-scale wooden mock-up of the airplane 
at Convair. Satisfactory locations for all the components were established 
and the components and their installations are being designed accordingly. In 
addition, allocation of spaces for the MG-3 components in the cockpit has been 
mutually agreed upon. Mock-ups and design of these components are also pro- 
ceeding. 


As mentioned in the previous issue of this report, the Simulator contract 
was awarded to Link Aviation, Incorporated. Air Force and Link represent- 
atives visited Convair early in June to discuss details of the negotiations. 


The Controls System Test Stand, which has been in operation for several 
months to prove the operational characteristics of individual control system 
components, now has all components installed except the Minneapolis-Honey- 
well damping equipment and the actual airplane control surfaces. Tests of 
the complete system are now being conducted with dummy control surfaces 
and without the damping equipment, both of which are expected to be delivered 
to the Stand for installation by the middle of July. Preliminary indications 
are that the components function satisfactorily as a system. 


As reported in the Wing and Tail Section of this report, construction of 
the third of the three full-scale integral fuel tank test articles has been com- 
pleted. This tank represents a considerable portion of the complete wing and 
is in exact conformance with production design and construction. Extensive 
testing of this unit will be conducted for several weeks. 
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A test stand for the operational checking of the high pressure pneumatic 
system has been designed and its construction is underway at the Plant II 
facilities, as reported in the previous issue of this report. It is expected 
that the basic unit will be available for installation of test components early 


in August. These will include such items as armament bay doors and arma- 
ment displacing gear. 


Upon receipt of a contract change notice authorizing the design and con- 
struction of a high-speed sled for firing tests of the missile armament, de- 
sign of the equipment was pushed tonear completion during the month, and 
construction started at the Plant 11 facilities. The amount of instrumentation 
of the test equipment will be determined by the availability of purchase items 
and the funds allocated, on а not-to-delay-firing basis. Тһе firing tests are 


presently scheduled to be conducted at NOTS, Inyokern, in November and 
December. 


The initial firing of the ejection seat at Weber Aircraft Company in Los 
Angeles indicated that minor revisions were necessary. "These are now being 
made and tests will be resumed upon their completion. 


Proposals for the installation of the 4-67 апа J-75 engines are being pre- 
pared. 


All progress photographs for this report were taken the last week in June. 2 
A new chart of the sequence and duration of major events of the Е- 102 pro- 
gram is presented in Figure 1. The term F-102 is used to include the YF - 102 
and F102A versions of the airplane. Progress of the YTF-102 program will 
be reported individually, either as part of this report or in separate progress 
reports, as appropriate. 


CONFIDENTIAL 
SECURITY INFORMATION 


CONFIDENTIAL. 


a 


НЕТУ E 


"E" APA يپس‎ WE “s 
————————— 


DIMENSIONS 


- DATA | 
WEIGHTS à 2 а | 

і 

Ful load groos wt 26,404 lb ' 

| Weight ompty 17,954 Ib ! 
Usoful load 8,450 Ib | 


Alternoto grosa wt 
(ferry) 29,162 Ib ELEVONS 
Alternate useful loed 
(forry) 11,208 Њ Корал 67.12 sq ft 


| 
i ; Deflection 25 dog UP 
А f 
| WING LOADING 39.9 Ib/sq ft 10 deg DOWN 


(take-off) VERTICAL TAIL 


| f 
ENGINE MODEL P.& W. J57-P- 11 Area 68.33 sq ft 
Азрос! ratio 1.10 


14,800 Ib thrust 
DESIGNATION ( rust) Airfoil NACA 0004-65(Mod) 


WING 
RUDDER 


| 
i 
| 
| 
THRUST LOADING 1.78 !b/lb thrust 
| 
| 
Аг 1.5 за ft 
ка дала Агоа 10.47 sq ft | 


Азрос! ratio 2.2 i Zeb ocn + 25 do ۱ 
Airfoil NACA 0004-65(Mod) ыы; $ 9 | 
| 


Dihodral 0 dog MANUFACTURER'S 
Incidence 0 deg MODEL NUMBER Model 8 


Figure 2. Dimensions and Data, F-102 Airplane 
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Figure 3. Inboard Profile and Fixed Equipment 
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Structural Isometric 


Figure 4. 
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Cutaway Isometric. Photo F8-106 


Figure 5. 
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Photo F8-118 


Figure 6. Major Components. 
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DESCRIPTION CHANGES 


Power Plant. 


The general description of the fuel system presented as a part of the 
general description of the major configurations of the airplane in Progress 
Report ZR-8-018 of 1 April 1953 has been changed to show the pressuriza- 
tion of the feed and transfer system by the low pressure compressor of the 
engine in lieu of the low pressure pneumatic system of the airplane. 


Hydraulics and Pneumatics 


The description of the high pressure pneumatic system reported in 
ZR-8-018 has been changed by deleting the emergency canopy unlatch from 
the mechanisms operated by high pressure air, and adding the Ram Air 
'Turbine Unlatch and Displacing Cylinder, and the Rudder Feel System Vari- 
able Air Pressure Regulator. 


In the description of the devices powered by the low pressure pneumatic 
system, fuel tank pressurization has been deleted and Hydraulic Reservoir 
Pressurization and Elevator Feel System Piston Loader have been added. 
The Jet Pump power described as supplied by this pressure system is appli- 
cable to ground operation only. 


STATUS 


Power Plant 


Preliminary calibration runs of the J57 test engine have been completed 
in the Shaw-Estes Thrust Stand, and the engine crated and shipped airfreight 
to Pratt and Whitney on 15 June for installation of the afterburner. Return 
of the engine with afterburner is expected on 13 July. Тһе first tests in the 

a engine airplane test stand will be made shortly thereafter. 
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| 

| The engine airplane test stand, shown in Figures 7 and 8, has been 
completed and installed in the test location. The instrumentation of the stand 
for priority one tests has been installed and fabrication of temperature and 
pressure pickups for the remainder of the tests, as well as the instrument 

| photo panels and load bank, is proceeding on schedule, for operation in July. 

| Unless the test engine is returned from Pratt and Whitney earlier than ex- 

| pected, {һе mock-up engine will be installed in the test stand while waiting 

| in order to resolve interferences, mate connections, and perform cooling 

| air calibrations in advance. 

| 

| 

| 


Hydraulics and Pneumatics 


Design of the high pressure systems has been completed and all pur- 
chase parts have been ordered for these systems. Changes are being pro- 
cessed as results of systems tests are received from the hydraulics test 
stand. 


Design of the low pressure pneumatic system is 88% complete and 88% 
of purchase parts for this system have been ordered. Original prototype 
installation drawings are completely released and construction of the Low 
Pressure Pneumatic Test Stand is proceeding on schedule as pictured in 
Figure 9. Expected delivery dates on instrumentation items for the Test 
Stand are compatible with the test schedule with the possible exception of К) 
the Brown Temperature Recorder, for which an Air Force expedite hasbeen 
requested. 


ACTIVITY SINCE PREVIOUS REPORT 


TESTS 


Fuel System 


Thompson Products Co. continued construction of the full-scale fuel 
system test model for scheduled completion of the following fuel system tests 
at the Thompson Laboratories by 1 September: 

1. Determination of internal volume of each fuel tank. 

2. Pressure refueling tests. 


3. Flow test of the system in the normal cruise attitude with various 
fuel temperature conditions. 


4. Flow test during climb to altitude. 


5. Determination of trapped fuel quantities. 
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1/4-Scale Inlet Duct Model 


The 1/4-scale inlet duct model for the 7-67 engine installation was com- 
pleted and crated for shipping to NACA, Cleveland, for extensive wind tun- 
nel testing in the transonic and supersonic ranges. Two views of the com- 
pleted model are shown in Figures 10 and 11. 


1/10-Scale Jet Exit Working Model 


The following tests of the 1/10-scale jet exit working model were suc- 
cessfully conducted in the Cleveland 6 x 8 wind tunnel in June: 


1. Fuselage drag with no jet flow. 

2. 4-67 configuration with cold air flow. 
3. 4-67 burner operating test. 

4. 4-67 hot flow tests. 


Testing of the J-57 configuration is scheduled to start 6 July. 


Hydraulic Power Flight Controls Test Stand 


Remaining elements of the rudder and elevon control systems were re- 
ceived and installed on the test stand, and open loop response tests on the 
left hand dummy elevon were completed. 'The rudder control system was 
completed, and the speed brake actuators and air-loading cylinders installed. 
Stability tests of the complete control system are ready to start when the 
pitch and yaw damping equipment and the airplane actual control surfaces 
are received and installed on or about 15 July. 
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Figure 7. J57 Engine Airplane Test Stand, Top LH Rear 3/4 View 
Photo F8-349 | 


| Figure 8. 457 Engine Airplane Test Stand, Bottom RH Front 3/4 View. 
Photo F8-350 
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Figure 10. 1/4-Scale Inlet Duct Model, 467 Engine, RH Fwd 3/4 View. 
Photo F8-356 
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Figure 11. 1/4-Scale Inlet Duct Model, J67 Engine, Fwd Detail. 
Photo F 8-357 
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STATUS 


x 
x 
| 
| 
| 


Body 


Fuselage design is completed except for the for ward and after electro- 
nic compartments of the F-102A airplane, which are in design and lofting, 
respectively. Fuselage construction of the two prototype airplanes is pro- 
gressing as illustrated in Figures 12 through 16. The hydraulic tubing and 
electric harness installation mock-up, consisting of a full-scale all-metal 
representation of the fuselage, with strip skin, has been completed as shown 
in Figures 17 and 18. The mock-up is being used to check out routing and 

- equipment installations for these systems as described in the previous Pro- 
= gress Report, ZR-8-018 of 1 June. 


Wing and Tail 


Wing, tail and flight control surfaces design is completed and construc- 
tion for the No. 1 prototype airplane is proceeding on schedule as shown in 
Figures 19, 20, and 21. The left wing forward tank assembly has been com- 
pleted, and the right wing forward tank assembly is 90% complete. The after 
| tanks of both wings are 75% complete. All spar assemblies and machined 
Skin sections for both wings of the No. 1 airplane are on hand and being in- 
stalled. Both elevon assemblies for the first airplane are 60% complete, 
and vertical tail and rudder assemblies are 50% complete as may be seen 
in Figure 21. These control surfaces will be completed and delivered to the 
Hydraulic Power Controls Test Stand by the middle of July. Wings and tail 
are scheduled for mating with the fuselage by the end of July. 


ACTIVITY SINCE PREVIOUS REPORT 
DESIGN 
Machined Wing Spar Forgings 


Final drawings for the 175-pound big press forgings which will ultimate- 
(> ly replace the 615 pound blocker-type die forgings from which the main wing 
Spars are presently being machined were forwarded to vendors in June. The 
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first of the big press forgings is expected in July, 1954. Comparative views 
of one of the current blocker-type forgings, a wing-spar machined from them, 


and a sketch of the spar showing limit loads are shown in Figures 22, 23, and 
24, 


TESTS 
Fuel Tank Structural 


Construction of the No. 3 wing fuel tank test article, pictured in Fig- 
ures 25 and 26, was completed and proved to be absolutely airtight on the 
first test. The wing section has been attached to the fuselage section of the 


test article, pictured in the previous Progress Report, for extensive testing 
іп July. 


Straylor Rivets 


The extended Straylor rivet evaluation tests in connection with integral 
fuel tank tightness were completed. Soft aluminum washers under the rivets 
proved to be the most efficient sealant, and were incorporated into Convair 
Standard 04326. 


Canopy and Windshield 


Drawings and assembly jig for the fuselage support structure for the 
canopy and windshield tests were completed, and the work order for con- 
struction of the structure was released. Construction of the windshield and 
canopy was started in two assembly jigs. 
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. No. 1 YF-102 Fuselage Assembly, 


Figure 14 


. No. 1 YF-102 Fuselage Assembly, | 
Top Fwd View. Photo F8-340 


Figure 13 
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Photo F8-342 


2 YF-102 Fuselage Assembly, 


Top Af* View. 


No. 


Figure 16. 


Photo F8-341 


. No. 2 YF-102 Fuselage Assembly, 
Top Fwd View. 


Figure 15 
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Figure 20. Мо. 1 ҮҒ-102 
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LH and RH Wing Assemblies, Top Fwd 3/4 View. 
Photo F 8-339 
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Figure 22. 615-Pound Blocker-Type Die Forging for Main Wing Spar. 
Alcoa Photo 
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Figure 23. Main Wing Spar Machined from Blocker-Type Forging. | 
Photo F8-352 


=. Figure 24. Sketch of Main Wing Spar Showing Limit Loads. 
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Figures 25 & 26, Two Views of No. 3 Wing Fuel Tank Test Article. 

Photos F8-353 & T20549 
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STATUS AND ACTIVITY SINCE PREVIOUS REPORT 


Flutter Investigation 


Conferences were held with NACA, PARD, and WADC concerning the 
proposed wing-elevon models for flutter testing. The design recommenda- 
tions made at these conferences are being incorporated in the design of the 
models and a revised set of drawings of the wing-elevon model will be sent 
out for final approval. Tests were conducted to determine the effectiveness 
of Shell Epon VI adhesive in bonding the model. These tests were made at 
450% and room temperatures. Favorable results indicate this adhesive will 
be suitable. Fabrication of the models will be started by July 1, 1953. 


Computation of the 45 symmetric vibration modes on the SWAC has been 
completed. Upon agreement of Convair and WADC some of these modes will 
be used in the flutter investigation to be conducted in the near future. 


Pitch G-Limiter 
Specification 8-06324 has been released for bids. This specification 


describes a device for sensing the approach of dangerously high load factors 
and operating a switch to shut-off the automatic equipment. 


Pitch and Yaw Control System 


A revised specification (8-04301, Change "А") has been released which 
defines the pitch and yaw damper system more accurately in view of the 
changes and deviations that were necessary to accommodate the particular 
system chosen. 


The three-rate gyros, surface position potentiometers and the control 
switch for the test stand model have been received from Minneapolis Honey- 
well. Actuators, amplifier package and parameter control box have yet to 
be delivered. 
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Rudder Control System 


Extensive analog computer studies are continuing to determine the exact 
nature of the parameter scheduling to be required for the automatic turn co- 
ordinator. Preliminary results and methods were found to be generally in 
agreement with a parallel program underway at Minneapolis Honeywell. Means 
of mechanizing the parameter scheduling were also discussed with Honeywell. 


Pilot Assist System | 


Preliminary computer studies have been completed оп pitch, roll and 
heading control loops separately over the minimum flight range. A constant | 
set of control system parameters have been found to be satisfactory. Studies 
are continuing to determine the effectiveness of this system when all six de- | 
grees of freedom are considered simultaneously with interaction effects in- | 
cluded. | 


Frequency Response Characteristics of the F-102 Airframe 


A memorandum, 00-8-1298, Frequency Response Characteristics of the 
F-102 Airplane in Pitch, has been completed. This memorandum presents 
the steady-state response of the uncompensated airframe normal accelera- 
tion and pitch rate to sinusoidal elevator motions. O 


Wing Modification Studies 


Aerodynamic memorandums, summarizing the effects of wing camber as 
tested in the Convair low speed and NACA 8 ft. transonic wind tunnels, have 
been completed. Studies are now underway to evaluate the effects of leading 
edge camber on the performance based on wind tunnel characteristics of the 
F-102 airplane. 


Body Modification Studies | 


Studies of probable drag reduction by means of alterations to the aft por- | 
tion of the body are underway. Most promising possibilities ав a result of 
these studies will be evaluated via the "pop-gun" technique and by PARD at 
NACA, Langley Field. 


Drag Rise Characteristics 


Three "pop-gun" models, including the basic F-102 configuration and ۱ 
two alternate fuselage shapes, have been built for testing by NACA at Langley ! 
Field. Transonic drag rise characteristics will be evaluated from these tests. 
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STATUS 


A new Department of the San Diego Division, Department 303, has been 
created to coordinate flight test field operations, inspection, facilities pro- 
curement, and planning for the F-102 Flight Test Program. 


The Flight Loads Instrumentation Study has been completed and a report 
forwarded to the Joint Project Office. It was found that a combination of 
pressure gages and strain gages would be necessary to obtain satisfactory 
results. Provisions are being made for telemetering the data to ground sta- 
tions. 


А device for accurately locating and punching automatic flight test pro- 
grams on the Flight Test Programmer tape has been completed, and a sum- 
mary of all flight tests, and the instrumentation for them, required by the 
Dynamics Group, has been prepared. 


The status of the Accelerated Development Flight Test Program is re- 
flected in the proposed airplane allocation period chart, Figure 27, on the 
following page. 
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Equipment 


STATUS 


Special Tools and Ground Handling Equipment 


Design of this equipment, for requirements known at this time, is ap- | 
proximately 90% complete. Тһе balance of the items аге іп work or іп рго- | 
cess of release. | 


Standard Tools 


А list of Standard Tools and Standard Support Equipment is in the final 
| | stages of completion and will reflect the items known to be required as of 
# 30 June 1953. 


The Air Force Tentative Table of Equipment, Budgetary Issue for the 
F-102A airplane has been evaluated in compiling this Standard Tools List and 
a number of special test and support items have been included. Also included 
in its entirety was the class 17B Aircraft Maintenance Tools Crib List 
20-00-6. 


| 
Vendors Tools List (CFE) 


The Vendors Tools List for Contractor Furnished Equipment will be 
submitted dated 30 June 1953. This list will contain a list of all the CFE 
items installed in the airplane and the systems applicable. Also contained 
will be a complete list of the tools required as known at this time from infor- 
mation supplied by the Vendors in each case. Included will be the status of 

items for which no tools are required and for those equipment items for which 
special tools required are not available at this time. 
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FACILITIES 


Condemnation proceedings have been finalized and acquisition of the 
Buildings at Plant П are in process. However, it is believed that all of the 
lessees will not be moved before 1 January 1954, 


EQUIPMENT 


Paint Department 


Installation of the Equipment in the Paint Department is approximately 
85%, complete. One paint booth is in operation and production is progressing 
with the equipment now installed. This Department should be in complete 
operation within thirty days. 


еу 
( 


Plating Department 


Installation of the curbings and drainage systems have been completed. 
The tanks and electrical system are now being installed. The Plating De- 
partment is expected to be in complete operation within sixty days. 


Heat Treat Department 


The installation of the Knapp-Lee aluminum heat treat furnace is com- 
plete and has been certified by CVAC Industrial Engineering. The Normaliz- 
ing furnace has also been installed and certified by CVAC. This Department 
should be in full operation within thirty days. 


Welding Department 


All available welding equipment has been installed. The booths and mani- 
fold systems are now under construction and should be complete within 45 


qe days. 
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Machine Shop 


The large Farnum Mill equipment is in the process of installation. Ad- 
ditional equipment will be installed as received. The machine shop is pre- 
sently 8075 complete and in operation, as pictured in Figure 28. 


Sheet Metal Department 


The Sheet Metal Department is now 8595 complete and in operation. Space 
has been alloted for the installation of additional equipment when received. 
Two views of the Department, taken 16 June, are shown in Figures 29 and 30. 


Tool Room. 


——— т nr 


The Tool Room is 80% complete and all available equipment is in opera- 
tion. The 40 foot Planer is being installed and should be in operation within 
15 days. Ап Air Force expedite has been requested on several critical items. 


Forming Department 


The lower floor of Building 8 is now available. The 1, 000- Ton Verson 
| Press is being installed. The 96-inch Drop Hammer is also being installed; 
| an additional drop hammer and hydro-press equipment is in storage pending 
installation. Detail parts which аге to be formed by this equipment are pre- 
sently being fabricated by Plant I facilities and Sub-Contractors. 


MATERIALS 


Forgings 


Present specifications of the F-102 airplane require the use of 179 forg- 
ings. Eighty Two have been received to date. 


The first shipment of the machined Wing Spar forgings were received 
this week on schedule. All Wing Spar forgings presently being machined by 
| Vendors are of the Billet Stock type. Тһе next lot of forgings now being ге- 
leased to the Vendors are of the Blocker type, greatly reducing the amount 
of machining required. 


Castings 


Several shortage items have occurred due to the difficulty some of the 
Vendors have experienced in odd shape and close tolerance required. This 
is being closely followed by the Liaison Group and is expected to clear up in 


the coming week. 
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Number of castings required per airplane - 218; number of castings re- 
ceived to date - 142. 


Extrusions 


Present specifications require the use of approximately 314 different 
extrusions. 112 of these have been received and 119 additional are sched- | 
uled for а hog-out program for the first few airplanes due to the long vendor 
lead time required. | 


Titanium 


Four different vendors have been approved as suppliers of this material. | 
Deliveries of titanium presently indicate а short supply until the August Mill. | 
The spoilage factory on this material has improved due to the experience | 
gained in forming this material on the first few parts. 


PLANNING AND TOOLING 


| Planning on the Ғ-102А is 75% complete with respect to original design 
(а and 94% complete structure-wise. 


SUBCONTRACTING 


The first Wing Spar Forgings have been received. 


Fort Worth is on schedule producing the first vertical fin. 


PRODUCTION 


| 
| 
| Considerable progress has been made on the installation of the Pilot's 
Compartment this past month. Тһе fore and aft bulkheads, ribs, and Pilot's 
| floor structure have been fitted in the fixture and аге now іп rivet. It is ex- 
| pected that this item will complete on schedule. Progress is pictured in 
Figure 31. А general view of this and adjoining sections of the airplane is 

x shown in Figure 32. 

| 


The forward and aft fuselage structure will receive а late start in the 
Major Buck. This delay will be due to the fixture Mastering required to as- 
өзге interchangeable on the first production airplane. It is expected, however, 
that the Component Assemblies will complete on schedule. Fabrication of the 
Wing Rib Assemblies are progressing satisfactorily. 
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Figure 29. Sheet Metal Department, Bldg 1, Plant II. Photo M18049 
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Figure 30. Sheet Metal Department, Bldg 1, Plant I. Photo پ0‎ 
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Figure 31. Ғ-102А Nose Section Assembly, Bldg 2, Plant II. Photo F8-347 Ne 
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Figure 32. Ғ-102А Nose Section and Adjoining Sections. 


CONFIDENTIAL š 39 
SECURITY INFORMATION 


| SECURIT INFORMATION "UPsJBEs:ub | 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
Engineering Dopartment-San Diego, Calif. | 


LETTER OF TRANSMITTAL AND SHIPMENT NOTICE 


Serial No, _ 3815 ہے‎ 
۱ Date _ Aveust 27, 1933 . 
Attn: Medel 8 

oor, Planning and Estimating ош‏ لب 
Contract No, . .AF23(£00)-5942‏ 


Елтізосӛз Copy по, _ 61 Of Progrces Roport Ho. 28-3-022 
gated July 1953. | 

Votos Lotter of traucmittel to bo doclenaificd whon docursat is 
Gotacbca, 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


٨ те. Enginoor 


SECURITY NOTICE 
THIS DOCUMENT CONTAINS INFORMATION St^ 005 793 AND 794. THE TRANSMISSION 
AFFECTING THE NATIONAL DEFENSE OF THE 


Он THE FEVELATION OF ITS CONTENTS IN 
| BNITED STATES WITHIN THE MEANING OF 


ве: А 02 


Ener, Files (2) ANY MANNER TO AN UNAUTHORIZED PERSON 
oe 9 


THE ESPIONAGE LAWS, TITLE 18, U. $. C. IS PROHIBITED BY LAW. 
Roprod. Dept. كو ې‎ Е ОСИ ЛБ PRONIBITED ВУ 
Date Signo ture Title 


form ска returning ii to 
cknouledgo reecipt by signing tho dunlieato сору of this 
سو سد‎ Vultco hirereft Corporation, Engine ering Dept., Sen Diego, California, 


CONE: PE ENTIAL 


SLAD له‎ 1 в: Модем 
` 


(e ЕЛЕНІП ЕН 
3 | 


USAF MODELS ҮҒ-102, Е-102А, 
AND TF-102 AIRPLANES 


PROGRESS REPORT 


JULY 1953 


© 
REPORT DATE 31 JULY 1953 
REPORT NUMBER ZR-8-021 
PROJECT NUMBER МХ-1554 
CONTRACT NUMBER AF33(600)5942 
: Consolidated Vultee Aircraft Corporation 
oe San Diego Division San Diego, California 


— тт 


س ا 


United States 


ing the national defens. 
Laws, 


within the meani | 


|5 274 any manner to an unauthorized 
Оп is prohibited by law. 


Published by 
ENGINEERING SERVICE PUBLICATIONS 
Convair San Diego, Calif. 


CONFIDENTIAL 
SECURITY INFORMATION 


CONFIDENTIAL 


32 Wee o7 


CONFIDENTIAL | 
SECURITY IMFORMATION 


—— - — 


CONFIDENTIAL | 


Foreword تک‎ 


This report describes and illustrates the status as 
of 31 July 1953, and the progress for the month of July, 
1953, of the U.S. Air Force Models YF-102, Е-102А, 
and TF-102 airplanes currently being designed and 
produced by Consolidated Vultee Aircraft Corporation 
(CVAC), San Diego Division, under contract number 
AF33(600)5942. The report is issued in compliance 
with paragraph F-10 of USAF Specification R-1800-E 
which states in part "Тһе contractor shall, from time 
to time and whenever so requested furnish the con- 
tracting officer or to such person as he may desienate, 
statements and reports on the progress of the perform- 
ance of the work and full information on all factors re- 
lating to deliveries or performance." 
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With completion of the majority of the details and near completion of a 

number of the major assemblies for the two prototype airplanes, a signifi- 
| cant increase іп manufacturing activities during the month is evident. It 
| is reflected in the progress photographs in the following sections of this 
| report. Тһе fuselage and wings for the first prototype airplane were ге- 
i moved from their assembly fixtures and mated on schedule, as shown in 
| Figures 19 through 22 in the Body Section. Tubing, wiring, and equipment 
| installations, after being mocked-up for proofing in the second prototype 
| (Figures 17 and 18) are being rapidly installed in the first prototype, alo 1£ 
| with numerous equipment items that are installed in the first airplane 
| directly upon receipt. Тһе landing gear is expected from the subcontractor 
| late in August. The first airplane is scheduled for a first fligat in October. 
| 


Major bucks for the fuselage, wing tank, and final assemblies of the 
production airplanes have been received in the Production Factory, Plant 
II, and proof loading of the bucks is proceeding as described in the Manu- 
facturing Section of this report. 


С 


It is presently planned to Пу the first prototype with the J-57 engine 
originally intended soley for engine test stand running. This engine was 
returned from Pratt and Whitney on 17 July after installation of the after- 
burner and has been installed in the airplane power plant test stand as pic- 
tured іп the Power Plant Section, following. Тһе essential test runs prior 
to the first flight were almost completed by the end of this month.  Indica- 
tions are that operation of this engine in the airplane will be satisfactory. 
The J-67 engine mock-up has been received and the airplane mock-up of the 
1-67 configuration is progressing as illustrated. 


——— — 


Operation of the Hydraulic Power Flight Controls System Test Stand 
with the actual airplane control surfaces and all system components except 
the pitch damper is continuing. The pitch damper will be reinstalled as 
soon as repaired by the vendor. Some minor revisions to the system have 
been found necessary to insure stable operation under conditions of extreme- 
ly high gain. Installation of other hydraulic power units on the stand is pro- 
gressing as described and pictured in the Hydraulics and Pneumatics 
Section of this report. 


CONFIDENTIAL 1 
SECURITY INFORMATION 
i 


T PERE да Я = Е EK کی بی کر رہ‎ қтар و دو ود وودد د دوت‎ i ТЕР "ЕУ 2% 4ERREERERRRERREPREERPEFEREBEEEEE РО РВ ВЕРЕНА ЕРЕ ЯЗ SERI ЖНЕЕТЖЕЕБЕЕР FEYEF] 
ЖРЖЕКРТЕРҒЕКЕРРЕТРЕРҒЕЕРЕТЕРЕЕЖКЕНРЕЕРРРҮ ЕЕ ميه ګن ين کس اس په شت‎ Е ЕРЕ ЕУ ЕРЕ НЕ РРА ТА کر‎ SSR کر ہر رکرو‎ ИЫН ЕРЕ ТЕКЕ НЕ А ته‎ РО ТЕ РЕТ ИТ ИНЕ ТЕ کر مر لم کم کے پد‎ ЕЕЕ ЫЛА ЕТТЕ ІЗІН کاو په يډ ګډ لډ يډ تې په غه په واه‎ AAR ER LALA RALLIES ЕН 


| CONFIDENTIAL 
= | 2x: === 


gressing as shown іп the Hydraulics and Pneumatic Section. Early operation 
of the stand was achieved by utilizing a burner on hand as a source of heated 
high pressure air until the Gas Turbine Compressor was received, Full | 
operation of the system awaits receipt of the first Air Turbine Motor from 
Airesearch Co. 


| 
Construction of the Low Pressure Pneumatic System Test Stand is pro- | 
1 
| 
| 


Actuating Mechanism) Test Stand is proceeding оп schedule at Plant II, | 
Installation and initial testing of equipment in this stand is now planned for | 


| 
! 
Construction of the High Pressure Pneumatic System (and Armament 1 
early August. | 


Scale production section of wing апа fuselage, including a complete No. 2 
integral fuel tank, is more than half completed with no fuel leaks or other 
failures noted. It is expected to complete the scheduled load tests during | 
the first week in August. Thereafter, it is planned to continue the load | 
cycling until a failure occurs. | 


| 
As reported in the Wing and Tail Section, the load cycling test of a full- | 
| 
| 


The minor revisions of {һе ejection seat indicated by the initial firing 
test at Weber Aircraft Co. have been completed and a satisfactory ejection | 
test conducted. Тһе seat assembly will be mounted оп а fuselage bulkhead | 
in the test гір in order to exactly duplicate the final rigid mounting, and ап b 
additional ejection test will be conducted. 


Design of the Test Sled for firing of missiles on the High Speed Track 
at NOTS, Inyokern, has been completed and construction is underway. 


Ап operational analysis of the kill probabilities of the Е-102 interceptor 
with the 7-57 engine and the MG-3 Fire Control System against a non-maneu- 
vering bomber will be available early in September. Preliminary data indi- 
cate that the kill probabilities will be essentially the same against this type | 
of target as those given іп Convair Report ZO-8-002. However, the range | 
at which the battle takes place and the time factors involved may be different. | 

| 


The basic design of the first needed service equipment is virtually 
complete, The Standard Tools and Support Equipment List and the Vendors | 
Tools List For Contractor Furnished Equipment were both forwarded to AMC 
by Convair letter dated 6 July 1953. 


A new section has been added to this report to describe the progress and 
activity in the development of the TF-102 version of the airplane. АП pro- 
gress photographs in this report were taken on 21, 22, and 23 July except 
some in the Manufacturing Section, which were taken 17 July. 
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DIMENSIONS 


STATIC GROUND LINE 
WEIGHTS m mman 
530x858 TYPE УП TIRES 


24 x5% TYPE VII TIRE 


Full lood gross wt 26,404 Ib 
Weight empty 17,954 lb 
Useful load 8,450 lb 
Alternate gross wt Ë 
(ferry) 29,162 tb ELEVONS 
Alternate useful load 
(ferry) 11,208 Ib Area total 67,12 sq ft 
Deflection 25 deg UP 
WING LOADING 39.9 Ib/sq ft 10 deg DOWN 
THRUST LOADING 7.78 Ib/Ib thrust 
VERTICAL TAIL 
(take-off) 
ENGINE MODEL P.& W. 257-Р-11 nia Р 7 sq ft 
DESIGN 14,800 Ib thrust spect rone : 
ПАРИЦА : ка Airfoil NACA 0004-65(Mod) 
YING 
RUDDER 
Агоа 661.5 ва И ñ 
Aspoct ratio 2.2 ados 2. z 
Alrfoll NACA 0004-65(Med) oflection — 599 
Dihedral 0 dog MANUFACTURER'S 
Incidence 0 deg MODEL NUMBER Model 8 
а: Figure 2. Dimensions and Data, F-102 Airplane 
i ` 
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Structure Perspective Drawing 


Figure 4. 
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Cutaway Perspective Drawing 


Figure 5. 
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STATUS 


The first 7-57 flight engine (S/N P-420111 with afterburner) was received 
from Pratt and Whitney on 17 July and installed in the airplane power plant 
test stand as shown in Figures 6 and 7. The encine shroud and insulation 
blanket were installed and the following power plant tests conducted by the 
end of the month: 


1. Depreservation and instrumentation check 

2. Ground engine operation 

3. Simulated Taxi Run 

4. Simulated take-off with full afterburner 
All tests to date have proven satisfactory and compartment and structure 
temperatures have been well below design limits. The remainder of the 


essential pre-flight power-plant tests are scheduled for completion in early 
August. 


ACTIVITY SINCE PREVIOUS REPORT 


TESTS 


Fuel System 


Construction of the full-scale fuel system model for performance tests 
by Thompson Products Co. continued at Inglewood, Calif. throughout the month. 
Progress photographs have been requested from the Thompson Company for 
inclusion in the next issue of this report. A perspective schematic drawing 
of the system is shown in Figure 8. 
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Fuel System Perspective Drawing. 
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Figure 9. 7-61 Engine and After burner Mock-up, RH Fwd 3/4 View. 
Photo F8-436 taken 7-23-53 


Figure 10. 7-67 Engine and After burner Mock-up, LH Rear 3/4 View. 
Photo F8-435 taken 7-23-53 
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Hydraulies 
Pneumatics 


STATUS 


Hydraulics 


The actual airplane control surfaces have been installed on the Hydraulic 

Power Flight Controls Test Stand. The rudder control system 15 now com- 

plete as it will be used in the aircraft and stable operation of this system has 

been demonstrated with a low gain follow-up crank. The elevon control 

system will be complete as soon as the repaired pitch damper is returned by 
by Minneapolis Honeywell Company. Closed loop stability tests are continuing 
on both systems. Speed brake controls and mechanism have been completed 
in the stand, and the dummy main landing gear installation is about half 
completed. The nose landing gear test installation is awaiting further in- 
formation on the landing gear linkage from the landing gear sub-contractor, 
Menasco Company. Three views of the Test Stand showing recently com- 
pleted installations are shown in Figures 12, 13, and 14. 


Pneumatics 


The bleed air and heat exchanger systems of the Low Pressure Pneu- 
matics Test Stand are complete as shown in Figures 15 and 16. Mechanical, 
temperature, and static pressure tests of these systems have been conducted. 
The Main Jet Pump and Gas Turbine Compressor have been received and 
installed and initial tests of these units conducted. Installation of refrigera- 
tion unit supports has been compieted in anticipation of receipt of these units 
from Airesearch Co. by the first of August. Instrumentation of the bleed 
air ducting, and fabrication of the electrical load banks, control panels, and 
photo panels is nearing completion, and purchased components are arriving 
on schedule, 


CONFIDENTIAL 13 
SECURITY INFORMATION 


CONFIDENTIAL | 


PROG, 


HESS REPOR 


ACTIVITY SINCE PREVIOUS REPORT | 


TESTS 
Air Turbine Motor 


Convair representatives witnesses initial tests of the Airesearch ATM 
at the vendors plant and found the unit generally satisfactory, particularly 
with respect to noise level, which was considerably lower than anticipated. ' 
Delivery of the unit is now expected in mid-August for installation in the L. P. | 
Pneumatics Test Stand and further testing during August and September. | 


High Pressure Pneumatic Test Stand 

Construction of this test stand continued on schedule at Plant II for 
testing of some components of the Armament Actuating System beginning 
іп August. 
MOCK-UPS | 


Hydraulic System Installation Proofin 


Elements of the Hydraulic System Tubing and Equipment Installation | 
were mocked-up in the No. 2 prototype airplane for proofing preparatory 1 
to final installation in the Мо. 1 prototype airplane, as illustrated in | 

. Figures 18 and 19. | 


i | ke Actuators 
‘cure 12. Hydraulic Test Stand, Inboard Elevon and Speed Bra 
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Figure 13. Hydraulic Test Stand, Rudder Actuator and Linkage. 
Photo T-20764 taken 7-22-53 
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Figure 14, Hydraulic Test Stand, Airplane Control Surfaces 
Photo T-20762 taken 7-22-53 
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Figure 15. Low Pressure Pneumatic Test Stand, General View Showing 
Bleed Air Ducting.. Photo Т-20770 taken 7-22-53 
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Figure 16, Low Pressure Pneumatic Test Stand, Detail Showing Heat 
Exchanger Ducting and Cabin Pressure Vessel, Photo T-20769 
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Figure 18. Hydraulic Tubing Installation Proofing, Accessory Compt. 
Мо. 2 YF-102. Photo F8-8041 taken 7-15-53 
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STATUS 


Fuselage and wings of the No. 1 prototype airplane were removed from 
their respective assembly bucks and mated on 20 July on schedule, as shown 
in Figures 19 through 22. Тһе cockpit section structure has been completed, 
pressure-sealed, and war-painted, and the latching mechanism installed pre- 
paratory to instrument panel and flight controls installation and cabin pressure 
testing. The entire fuselage structure is in the final clean-up stage pre- 
paratory to final installation of system and equipment items that have been 
proofed in the No. 2 prototype airplane. All body accessory structures of 
the No. 1 prototype, such as canopy, windshield, armament bay doors, for- 
ward electronics compartment access doors, ATM access doors, nose cone, 
engine shroud, and fire-seal, are complete or in the final stages of assembly, 
as shown in Figures 24 and 25. Flight Test Instrumentation has been mock- 
ed-up for proofing in the forward electronics compartment, Figures 26 and 
21, and removed for mating of the nose section to the remainder of the fuse- 
lage of the No. 1 airplane. 


ACTIVITY SINCE PREVIOUS REPORT 


TESTS 
Windshield and Canopy 


А complete windshield, canopy and fuselage section test article is under 
construction for aerodynamic pressure loading to destruction prior to first 
flight of the first airplane. The canopy of this test'article is nearing com- 
pletion, and the windshield and fuselage sections are being assembled. А 
similiar test article of the modified (improved vision) windshield and canopy 
has been subcontracted to the Goodyear Corp. for aerodynamic limit load 
tests. 


<> 
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Windshield and Canopy Glass | 


Two complete sets of seven-ply glass panels for the windshield and 
canopy of the YF-102 airplanes have been received from Libby Owens Ford 
and Pittsburgh Plate Glass Company, and optical distortion tests conducted 
by photographing a grid through each panel at the pilot's angle of vision from 
the cockpit. Satisfactory results of the tests on the 4 L. O. F. windshield 
panels are shown in Figure 28. 


Figure 19. No. 1 and 2 YF-102 Assembly, Top Fwd View. Photo T-20758 
taken 7-22-53 
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Figure 20. No. 1 and 2 YF-102 Assembly, RH Fwd 3/4 View. Photo F8-403 taken 7-21-53 
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Figure 21, No. 1 YF-102 Assembly, LH Fwd 3/4 View, Wing Tip Assembly 
Fixture, bg, left center. Photo F8-402 taken 7-21-53 P 
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Figure 22, Ко. 1 YF-102 Assembly, LH Aft View. Photo F8-400 
taken 7-21-53 
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Figure 23, No. 2 YF-102 Assembly, Top Fwd View. Photo T-20757 
taken 7-22-53 
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No. 1 ҮҒ-102 Fuselage Subassemblies. Photo T-20776 


Figure 24. 


taken 7-22-53 
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Figure 26, No. 1 YF-102 Flight Test Instrumentation, Nose Section. 
Photo T-20712 taken 7-15-53 


Figure 27. Мо. 1 YF-102 Flight Test Instrumentation, Forward Electronic 
Compartment. Photo T-20711 taken 7-15-53 
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Right Hand Outboard 


М; 
Left Hand Outboard Left Hand Inboard 
Figure 28, No. 1 YF-102 Windshield Glass Optical Distortion Test لا‎ 
Photo 18-406, 7,8,9 taken 7-17-53 
CONFIDENTIAL 
i SECURITY INFORMATION 


CONFIDENTIAL 


-ғ-«---“-““-..-------- 
—————— =. 2 
—— وت‎ i т — ےد زج‎ 


a че чи - s.‏ وار ووو рота‏ بپ جن 
жал. ж...‏ کات dd um um кеу‏ مس Во‏ و NM ба‏ 


Wing & Тай 


STATUS 


All No. 1 airplane wing fuel tanks have been tested air-tight, and both 
wings and the vertical tail removed from the bucks and mated with the fuse- 
lage. Rudder and elevons for the first airplane have been completed and 
installed in the Flight Controls Test Stand (Figure 14, preceding). The 
wing-tip and leading edge fixtures have been completed and assembly started, 
as may be seen in preceding Figures 21 and 25. All rib and spar sub- 
assemblies and machined skin sections for both wings of the No. 2 prototype 
аге on hand and assenibly of these wings has started in the bucks. Assembly 
of the vertical tail and control surfaces for the second airplane is well under- 
way. 


С 


The full-scale wing-fuselage component test article has undergone 6000 
load cycles to date with no leaks or failures of any kind (see Figures 29 
through 31, and TESTS, below). 


ACTIVITY SINCE PREVIOUS REPORT 


DESIGN 


Machined Spar Stub Forging 


А proof cast of the production forging for manufacture of the No. 5 wing 
spar stub and integral tank corner has been received from the vendor and 
approved. The first of these forgings,which will weight about 60 pounds 
each, is expected the middle of August. The No. 5 wing spar stubs will be 
machined from them thereafter at a considerable saving of time, material, 
and expense. These spar stubs (Figure 32) are now being machined from 
single billets weighing about 400 pounds each, (Figure 33). 
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TESTS 
Fuel Tank and Wing Attachment Structural 


Load cyclying tests of the full scale wing-fuselage component test arti- 
cle (Figures 29 through 31) were started on 17 July with JP-4 fuel in the 
wing tank under 7 1/2 psi pressure. Two-third limit bending and shearing 
loads were imposed at 66 cycles рег hour, with fuel pressure pulsated be- 
tween 7 1/2 and 0 psi at every 5th cycle at ambient temperatures, Cycling 
at -65 degrees Е, was conducted with fuel pressure constant at 6 psi. То 
date 5500 cycles at ambient temperature, and 500 cycles at -65 degrees have 
been completed, of a total test schedule of 9000 and 1000 cycles at these 
respective temperatures, Upon completion of the schedule in August, the 
test article will be cycled until failure. 


1 


i 1 1 1 Tank Temperature. 
Е e 29. Wing-Fuselage Load Cycling Tests, Ambient 
و‎ 3 É Photo T-20787 taken 7-22-53 
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Figure 30. Wing-Fuselage Load Cycling Test, -55^F. Tank Temperature. 
Photo T-20857 taken 1-23-53 


Figure 31. Wing Tank Cycle Test at -65°F,, Bottom View. Photo T-20859 
taken 7-23-53 
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Figure 32. No. 5 Wing Spar Stub and Integral Fuel Tank Corner, | 
Photo T-29765 taken 7-22-53 O 
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Figure 33. Billets for Machining No. 5 Wing Spar Stubs. Photo F8-241 
taken 5-25-53 
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STATUS AND ACTIVITY SINCE PREVIOUS REPORT 


Armament Actuating Mechanisni Studies 


Electronic analog computer studies of armament actuating mechanism 
dynamics have been completed and the results passed on to design groups at 
Convair and to Hughes for study of armament launching problems. А memo- 
randum is being prepared which will present a formal summary of the results. 


Flutter Investigations 


= 


Revisions in design oí wing-elevon models as recommended at confer- 
ences held with МАСА, PARD and WADC have been incorporated and revised 
drawings submitted for approval. Fabrication of the models is in progress 
and wing spars, ribs,and wing tips,as well as flexure pivots for the elevon, 
are currently being finished and assembled. An additional change,-the 
direct attachment of model wing skin to the D-18 vehicle,-is being contem- 
plated. It is anticipated that the first model will be completed the latter 
part of September, 1953. 


The flutter investigation is in progress and will be completed within three 
weeks for the wing-elevon-fuselage-rigid-fin modes. The fin flutter investi- 
gation will be initiated upon completion of the solution of the matrix submitted 
to SWAC at the National Büreau of Standards at Los Angeles. The solution 
of this problem will yield the first thirty fin resonant frequencies and corre- 
sponding mode shapes. Upon receipt of funds at NBS Los Angeles it is 
estimated three weeks will be required to determine the frequencies and 
mode shapes. А similar time will be required for the determination of the 
influence coefficients of the wing-elevon by inverting the matrix used in 
determining the wing modes. 


Pilot Assist System 


Cy A continuous six-degree-of-freedom airplane simulation is being pre- 
pared for study on the electronic analog computer. Means of mechanizing 
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the general equations of motion have been determined and circuit details have 

been drawn up so that the aerodynamic parameters will be automatically 

varied with altitude, Mach number and airplane attitude. The proposed | 
pilot assist system will then be simulated to determine Ше optimum system | 
parameters for controlling the airplane. 


The Minneapolis Honeywell proposal for the system has been received 
and system specifications are being prepared. 


Flight Test Programmer 


Preliminary test runs were made on the electronic analog computer with 
a simple program that controlled the inputs and parameters of a simulated 
airplane with a yaw damper. | 


1/5-Scale PARD Rocket Model 


The first F-102 1/5-scale Pilotless Aircraft Research Division rocket 
model was fired at Wallops Island by NACA on 24 July. Preliminary 
zero-lift drag results from this test will be available in a few days covering 
the transonic speed range. Construction progress of the second PARD | 
rocket model of the F-102 in the Convair model shop is pictured in Figure 34. | 


C 


Pop-gun Models 


Three pop-gun models (equivalent-area bodies oí revolution) were fired 
the week of 13 July for evaluation of transonic drag rise characteristics. | 
The models represented the following: | 


m Basic airplane configuration. | 


2. Тһе 1/5-scale РАН model configuration. (A slight difference 
in rear body lines from the basic airplane configuration. 


3. The basic configuration with 24-inch refaired body extension. 


The last-named model failed upon firing, but valid data are believed to have 
been obtained for the first two. Typical pop-gun models, for an airplane 
configuration similiar to the F-102, are shown in Figure 35. 


Wing Modification Studies 


Aerodynamic memorandums summarizing the results of wing camber 
tests in the Convair low speed wind tunnel and in the NACA 8-foot transonic 
tunnel through the transonic speed range have been prepared and numbered 
А-8-46 and А-8-47 respectively. 
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Second 1/5-scale Rocket Model, F-102, Under Construction. 
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Figure 35. Typical Pop-gun Models for Configuration Similiar to F-102. 
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PROGRAM 


À design schedule and a tentative manufacturing schedule for three proto- 
type (Y TF-102) airplanes are being prepared by both the Forth Worth and 
the San Diego Divisions of CVAC, and Cost Proposal Outlines (CPO's) are 
being circulated to gather firm cost and delivery quotations. 


Hughes Aircraft Company has received a request from AMC for cost 
quotations to cover HAC participation іп the TF-102 program. Contractural 
authorization has not been received by Hughes to date. А CVAC representa- 
tive outlined the TF-102 program to HAC on 8 July. 


DESIGN 


The preliminary design stage has been completed. A Three View 
Drawing and Inboard Profile are presented in Figures 36 and 37, following. 


Working design of the fuselage from Station 310. 25 forward including 
drafting, stress analysis, weight control, and the necessary component 
testing, has been subcontracted to the CVAC Fort Worth Division. All 
contractural matters with the Air Force will continue to be handled by the 
San Diego Division. 


À coordination meeting between San Diego and Fort Worth Division 
engineers was held the week of 24 July and solutions to most of the current 
design problems were reached at that time. 


The Fort Worth Divisionis preparing a list of TF-102 parts common 
with the Ғ-102А for circulation about the end of August. Fort Worth's 
study of the F-102A electrical system drawings indicates that only minor 
revisions of the basic circuits will be required to adapt the system to the 
TF-102 airplane. 
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PROGRESS НЕРОН 


Layouts for the production fuselage basic structure and the production 
windshield have been started at Fort Worth. 


MOCK-UP 


1 Basic Structure and Nose Structure 


| 
| 
| The following mock-up drawings are in work at Fort Worth: 
| 
x 2, Students Skirt Panel 

| 

| 


3. Center Console 
5. Area Coordination and Space Control 
6. Electrical System Components 


It is presently planned to hold the Mock-up Inspection at Fort Worth 


| 
| 
| 4, Ejection Seat Schematic 
| 
| 
| about the first of December, 1953. ® 


1 
| ANALYSES AND TESTS 
| 


Effects of the TF-102 nose configuration on stability and control сһаг- 
acteristics have been estimated. An existing 1/10-scale low speed wind 
tunnel model of the F-102 airplane is being converted to a TF-102 model for 
testing in the CVAC 8 x 12 wind tunnel during September. Photographs of 

| the completed model will be available for the next issue of this report. 
| 


MANUFACTURING 


The Fort Worth and San Diego Divisions have agreed upon the Basic 
Tooling Policy for the TF-102 airplane. 


If and when authorization to manufacture TF-102 airplanes is received, 


Fort Worth will build the fuselage from Station 403.8 forward, using parts 
common to the F-102A as much as possible. 
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FACILITIES 


The Plant II buildings are not expected to be vacated by all of the lessees 
before 1 January 1954. Acquisition of some of the buildings is in process, 
however. The lower floor of Building 8 is now being cleared and installation 
of the hydro press and drop hammer equipment has started, as illustrated 
in Figure 38. 


Ша а 
ЕООІРМЕМТ 
| 
| Anodic Department 
| This Department is complete and in operation. 
Paint Department 
Work stoppage because of a metal workers' strike has temporarily de- 
layed completion of installations. However, it is expected that the Depart- 
ment will be complete and in full operation within thirty days following a strike 
settlement. Meanwhile, work is being processed at the Plant I facilities. 
Plating Department 
The tanks and electrical system are being installed. Work stoppage 
because of the metal workers' strike has temporarily delayed other installation 
іп this Department, It is expected that the Department will be complete with- 
in sixty days following a strike settlement. During the interim work is being 
processed at the Plant I facilities. 
Cy 
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Heat Treat Department 


The Knapp-Lee aluminum heat treat furnace, the normalizing furnace, 
and the уараг degreasor are in operation. Ап additional thirty days will be 
required to complete all installations and equip this Department for full opera- 
tion. А view of the Department оп 17 July is shown in Figure 39. 


Welding Degartment 
The wejding booths and manifold systems are still under construction. 
Machine Shóp 


Installdtion of the large Farnum mill equipment is nearing completion as 
pictured in Figure 40. Additional equipment is being installed as received. 
The Machine Shop is nearing completion and is in operation. 


Sheet Metal! Department 


This Department is now virtually complete, and in operation. Remaining 
equipment 13 being installed as received. 


Tool Room 

С цо 
The Tool Room is complete except for several critical items of equipment 

for which an Air Force expedite has been requested. Тһе 40-foot planer has 

been installed and this and other equipment now on hand is in operation. 


Forming Department 


The 1000-ton Verson press and the 96-inch drop hammer are now being 
installed. | Additional drop hammers and hydro presses are in storage pending 
availability of installation space. Detail parts to be formed by this equipment 
are presently being processed by Plant I facilities and sub-contractors. 


MATERIALS 


Forgings 


The first sets of blocker-type forgings for machining the main wing spars 
have been|released to the machining sub-contractors who now have most of 
their difficulties solved and are well into production on the first 14 ship sets 
of the spars. The first set of production-machined spars has been received 
on schedule. 
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Castings 


All castings have been received for the two prototype airplanes. The 
castings for the first production airplanes are being received as required. 


Extrusions 


Extrusions have become one of the more critical procurement items and 
an extensive machining program is anticipated. However, sufficient billet 
stock is available to support a production start. Every effort is being made 
to expedite extrusion stock to meet production dates. 


Titanium 


Ordering of commercially pure titanium has been restored to a normal 
lot size basis, but alloy titanium sheet remains on a two-ship lot size expedite 
basis. The receipt of the August mill shipment should make it possible to 
return to a more normal ordering schedule for this material. 


Porous Sintered Stainless Steel 


As this is a comparatively new material for the manufacture of aircraft, 
some difficulty has been experienced in the forming and drilling operations. 
Closer liaison work with the production shop and the engineering departments 
is expected to alleviate the problem soon. 


PLANNING AND TOOLING 


Planning with respect to the basic design of the F-102A is nearing com- 
pletion. Planning with respect to the F-102A structure is virtually complete. 


PRODUCTION 


The cockpit section of the first production airplane has been skinned and 
removed from the fixture. Considerable tubing and installation parts have 
been proofed in the proofing mock-up and are ready to go into this component. 


Work has started on assembly of the nose section of the Static Test 
Article. The forward and after bulkheads and a section of the cockpit floor 
have been fitted in the fixture. Two views of the nose section assembly bay 
are shown in Figures 41 and 42. 
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PROGRESS REPORT 


The major bucks for the fuselage mating, the right and left hand forward 
wing tank assemblies, and the forward and after fuselage barrel sections 
were delivered to Production at the end of the month. The mating buck may 
be seen in the right foreground of Figure 42. Eighteen wing rib fixtures 
which were|also received and installed in Production are shown in Figure 43. 


Forming Dept., Area Clearance and Equipment Installation, 
Bldg. 8, Plant II. Photo M-18448 taken 7-17-53 


Figure 39.) View of Неа! Treat Department, Photo M-18422 taken 7-17-53 
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Figure 41] F-102A Nose Section Sub Assembly Fixtures іп Work, Bldg. 2, 1 
Plant П, Looking Northwest. Photo М-18426 taken 7-17-53 سبا‎ 


TE Е 4 NS‏ ابو وت حور په 


Figure 42. F-102A Mating Buck and Nose Section Assembly, Bldg. 2, 
Plant II, Looking Southwest. Photo M-18425 taken 7- 17- 53 
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Foreword 


This report describes and illustrates the status as 
of 30 April 1954, and the progress for the month of 
April 1954, of the U. S. Air Force Models YF-102 and 
F-102A airplanes currently being designed and produced 
by Consolidated Vultee Aircraft Corporation (CVAC), 
San Diego Division, under contract number AF33(600)5942. 
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Three-view, Ғ-102А 

General Arrangement 

Metal Mock-up F-102A (8-90) 

Pilot's Compartment Side Panel Assembly 
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Manufacturing 


STATUS 
PRODUCTION 


After completion of all pre-flight operations that could be accomplished 
at San Diego, the first production airplane was trucked to Edwards Air 
Force Base 5 April 1954. This airplane was Air Force accepted 30 April 
1954, as scheduled. 


The second production airplane arrived at Edwards Air Force Base 
30 April 1954 after a one day delay due to inclement weather. This air- 
plane is scheduled for acceptance by the end of May. 


Factory completion of the third production airplane has been resched- 
uled in order to incorporate late engineering changes. This airplane, which 
is scheduled for June delivery, will be trucked to Edwards Air Force Base 
19 May 1954. 


The seventh production airplane was wing to fuselage mated during the 
month of April. Only one airplane of the Model 8-82 version remains to 
be mated in Station 1 of Final Assembly. Primary installations are being 
accomplished preparatory to this operation 17 May 1954. 


Figure 3 shows the structurally completed wing and fuselage mock-up 
articles for the Model 8-90 program. Mock-up task has begun; controls 
are 40 percent complete; hydraulic valves and equipment 30 percent com- 
plete; and electrical, radio and MG-3 harness installations have been 
started. | 


Tools required for the production program are being received and | 
located. Figure 4 shows the pilot's compartment side panel assembly | 
and drill fixtures which are being loaded with details and sub-assemblies. 

In the left foreground of figure 5 are the pilot's compartment longeron | 
assembly fixtures, while in the center are bulkhead tables required for | 
the fuselage build up. 


Figure 6 shows the six holding cradles and two assembly fixtures | 
needed for the structure build-up of the pilot's compartment. Line stock 
stations are adjacent to these fixtures. А total of 2,983 details and 36 
assemblies peculiar to the Model 8-90 have been completed. 
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Photo F8-2205 


Figure 4, Pilot's Compartment Side Panel Assembly and Drill Fixtures. 
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Photo F8-2203 


Pilot's Compartment Longeron Assembly Fixtures and Bulkhead 
| Tables. 


Figure 5. 
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Photo F8-2202 


Pilot's Compartment Holding Cradles and 
Assembly Fixtures. 


Figure 6. 
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GRESS 


EQUIPMENT 
Mill Area 


The Cincinnati Hydrotel Mill has been installed and released to pro- 
duction. However, it was found that sub-tables are necessary for full 
machine usage. Upon receipt of Air Force approval, these parts will be 
built at San Diego Division. 


Installation of the 80 ft Farnham machine is approximately 85 per- 
cent complete. 


The foundation of the 60 ft Farnham machine has not been completed. 
No completion schedule has yet been established. 


The Ekstrom Carlson Scarfing machine is in storage with installation 
pending area location. 


Drill Press Area 


The Burgmaster Spindle Drill Presses have been released to produc- 
tion. 


Lathe Area 


There are three J & L Turret Lathes and one "2G" Brown & Sharpe 
Automatic Screw machine in storage. Installation of these machines is 
pending area availability. 


Tool Room Area 


The normalizing furnace has been installed and will be released to 
production as soon as the required electric feeder lines are installed. 


The DeVleig Jig Mill has been received. Тһе foundation is in соп- 
struction. Full installation is expected by 20 Мау. 


Installation of the Contact Printer is temporarily stopped, awaiting 
decision as to Plant I - Plant II area location. 


The P & W Keller Duplicating machine has been installed and re- 
leased to production. 


The Blanchard Grinder was received this month. The foundation is 
in construction, Release of this machine to production is scheduled by 
20 May. 


The 144-inch Thompson Surface Grinder is scheduled in San Diego 
"on dock" the 31st of May. 
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MANUFACTURING STATUS 
Planning & Tooling 


A total of 29,827 new tools has been completed on the Model 8-82 as 
of 30 April 1954. 


There has been 18, 529 tool orders released through Planning on the 
Model 8-90 and 11,177 tools completed. This is 46 percent to completion. 
Major Assembly tooling on the early nose components is slightly behind 
schedule but is not expected to cause assembly delay. 


Material 


Other than a few instances which require special handling or devia- 
tions, all outside purchased parts are being received as required. 


Sufficient bar and billet stock is being received as substitution where 
required for forgings, castings and extrusions through the first few air- 
planes. Premium shipment has been authorized on all material that may 
cause a schedule delay. 
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| Engineering Tests 
Studies 


ENGINEERING TESTS 
Pneumatic Armament Test Stand 


Missile bay door tests, missile displacement tests, and electrical 
sequence tests were completed in April, and the test stand shipped to 
NOTS, Inyokern, for ground firing tests. Testing will be continued at 
Convair, San Diego, on the small test stand to determine the advis- 
ability of using higher rocket pad retraction pressures. Dashpot snubber 
and uplatch redesigns will also be tested on the small test stand. 


| 

| 

| 

| 7 Hydraulic Powered Flight Control Test Stand 

| The report period was devoted to setting up the CSTI equipment, and 
to pilot familiarization using the test stand and the REAC for flight simu- 
lation. "©" cylinder development and qualification tests were also con- 
ducted. 

ARMAMENT 


Scale Model YF-102 Sled Tests . (See figure 7.) 


А subsonic test run was made on the SNORT track at NOTS, Inyokern, 
1 April. А velocity of 1005 fps was reached. А salvo of two missiles was 
fired. On completion of this test the sled was prepared for the first super- 
Sonic run on the same track. 


The first supersonic run was made 22 April. This firing was made with 

the aid of a booster carriage designed and built by NOTS for this project. 
Although the four HPAG rocket motors mounted on the test sled failed to 
ignite when the firing point was reached, the two 2. 2 Ks Aero Jet motors 
mounted in the base of the test sled did fire. Тһе thrust from these two 
motors caused the sled to accelerate from its boost phase velocity of 568 
fps to a maximum of 1221 fps at the 2300 foot mark on the track. А mis- 

| sile was launched from the model airplane at the 2500 foot track mark. 
Sled velocity during the missile firing stage was approximately Mach 1.06, 

| (ч and acceleration down to -3.8 g's. Missile flight at this velocity appeared 
more stable than on previous subsonic firings. 
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A second supersonic test run was conducted 28 April. The power sup- 
ply for this firing was the same as for the previous run on 22 April. All 
propulsion units ignited as scheduled. After the test sled reached a velocity 
of 1273.9 fps (Mach 1.12) near the 2050 foot track mark the right wing strut 
attach fitting sheared. This fitting failure caused the model airplane to lift 
from the sled base, shearing the remaining strut attach fittings. Immedi- 
ately on separation of the model airplane from the sled base struts the model 
pitched upward in a steep climb, reaching an altitude of between 250 and 300 
feet above the track. ` 


After separation of the model airplane and the sled base, the base held 
to the track rails, reaching à maximum velocity of 1531.4 fps. Missile 
firing was not accomplished. Damage to the model airplane portion of the 
sled was considerable. Ап estimate is being made of the extent of repairs 
necessary to both model and sled base. 
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Flight Tests 


FLIGHT 


During the month of April 1954 No. 2 YF-102 (Serial No. 52-7995) 
made 20 flights for test purposes at Edwards Air Force Base. "Total 
flight time for these flights was 11 hours 33 minutes. Phase II flight 
tests for this airplane are to begin the week of 3 May. 


The first production YF-102 airplane (Serial No. 53-1779) is 
Scheduled for its first shakedown flight 4 May 1954. А 


The second production YF-102 airplane (Serial No. 53-1780) was 
delivered at Edwards Air Force Base 30 April. 


FLIGHT FACILITIES 


Palmdale has been tentatively established as the production flight 
facility for the F-102. This facility will also be used for Electronic 
installation and check-out. 


F-102 Facility Requirements brochure, Supplement IV for Schedule 
II items, has been prepared and forwarded to AMC, Dayton, Ohio. This 
supplement supplies the requirements for an interim hangar and adjacent 
barracks type buildings. These existing buildings are to be available to 
Convair as is by 1 June 1954, which would support Convair production 
flight test requirements from 1 June 1954 to 1 January 1955. A permanent 
facility will be partially available by 1 January 1955. Should this area not 
be available on this date, Air Force will make a portion of Lockheed 
facility available to Convair until the facility is ready for occupancy. 


Supplement V incorporates the plan for the permanent buildings with 
full usage by 1 November 1955. This plan will support Schedule III, IV 
and V. 


Supplement VI has been prepared to support F-102 production opera- 


tions at Palmdale Air Force Base for a combined production rate of 95 
airplanes per month (84 F-102's and 11 TF-102's). 
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Foreword 


This report describes and illustrates the status as of 
31 May 1954, and the progress for the month of May 1954, 
of the U.S. Air Force Models YF-102 and F-102A airplanes 
currently being designed and produced by Convair, a division 
of General Dynamics Corporation, under contract number 
AF33(600)5942. 
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No. 53-1782 with Engine Removed. Photo Е8-2271 


Demonstration Inspection Area Showing Airplane Serial 
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Manufacturing 


PRODUCTION 


The fourth YF-102 (Serial No. 53-1780) airplane arrived at Edwards 
Air Force Base 30 April and was accepted by the Air Force 31 May, as 
scheduled. The fifth airplane (Serial No. 53-1781) was trucked to Edwards 
AFB 20 May. This airplane is being pre-flighted for an early June flight, 
preparatory to delivery later in the month. 


A successful Contractor's Demonstration Inspection was held at Convair, 
San Diego, 27 and 28 May, using the sixth YF-102 airplane (Serial No. 53- 
1782). Upon completion of Air Force inspection, this airplane will be re- 
leased to Field Operations 7 June 1954 for delivery during the month of July. 
See figure 2. 


The 10th and last YF-102 airplane was wing-to-fuselage mated 17 May, 
as scheduled. This airplane and other airplanes not factory completed 
occupy the five Final Assembly stations. 


The mock-up article for the Model 8-10 airplanes is progressing on 
schedule, with ducting 95 percent, controls 75 percent, hydraulics, pneu- 
matic valves and cylinders 85 percent, and electrical and electronics 80 
percent complete. Figure 3 shows a top view of the pilot's compartment 
and forward barrel, which incorporates the new type integral air intake 
ducting. Figure 4 shows the hydraulic access area and figure 5 shows 
black box installations in the aft electronics compartment. 


Bulkhead fixtures required to build the fuselage quarter sections are 
shown in the center of figure 6 with the assembly fixtures to the right. 


The pilot's compartment for the first Model 8-10 airplane is shown in 
figure 7 preparatory to skinning within the assembly fixture. Figure 8 shows 
the R. H. side panel for the second airplane in the process of being skinned 
prior to installation in Ше рПо 5 compartment assembly fixture. 


The aft barrel section is shown in figure 9 after having been removed 
Írom its assembly fixture ahead of schedule and placed in the fixture for 
the completion of the build-up of the aft barrel. Other components required 
to complete this portion of the fuselage are not scheduled to be complete. 
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MANUFACTURING STATUS 


Planning and Tooling 


A total of 29,967 new tools has been completed on the Model 8-82 as of 
31 May 1954. 


There has been 21, 739 tool orders released through Planning on the 
Model 8-90 and 14, 466 tools completed, Due to the model redesign, all 
accomplished tooling is being investigated for possible usage or rework. 
Material 


Other than a few instances which require special handling or deviations, 
all outside purchased parts are being received as required. 


Sufficient bar and billet stock is being received as substitution where | 
required for forgings, castings and extrusions through the first few airplanes. 
Premium shipment has been authorized on all materialthat may cause a | 
schedule delay. | 
ЕООІРМЕМТ 
Mill Area 

Approval has been granted for Convair, San Diego, to fabricate the Cincin- 
nati Hydrotel Mill sub-tables. The design is now being established in the 


Tool Design section. 


Installation of the 80 ft Farnham machine is approximately 90 percent 
complete. 


The foundation of the 60 ft Farnham machine has been completed and 
installation of the machine is in process. 


The foundation for the Ekstrom Carlson Scarfing machine has been 
completed and installation of the machine will begin 4 June. 


Lathe Area 


The three J & L Turret Lathes and the "2G" Brown & Sharpe Automatic 
Screw machine have been installed and released to production. 


Tool Room Area 


The normalizing furnace has been installed and will be released to pro- 
duction as soon as the required electric feeder lines are installed. 
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The DeVleig Jig Mill has been installed and released to production. 
Installation of the Contact Printer is underway in Building 1, Plant II. 


The template manufacturing area, form block area, and the plaster and 
plastic die area are now being activated. 


The foundation for the Blanchard Grinder has been completed. Installa- 
tion and release to production is scheduled for 15 June. 


The 144-inch Thompson Surface Grinder has been installed and is sched- 
uled for release to production 4 June. 


Spot Weld Area 


The Spot Weld area is now being activated in Building 1, Plant II. 
Activation to full usage of this area will require 30 to 60 days. 


Sheet Metal Area 


The 7000-ton Hydro Press is being installed. Completion of the installa- 
tion is scheduled 1 August 1954. 


Тһе foundation for the 1000-ton Verson Blanking Press is now under 


construction. It is scheduled to be completed 20 June. No delivery promise 
has yet been received for the Press. 
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Engineering Tests 


Studies 


DYNAMICS 
Air Loads 


An evaluation of the F-102A (Model 8-90) wind tunnel model pressure 
data for the subsonic test has been made. 


These data and those used for design of the airplane are in good agree- 
ment. 


Supersonic tests have been run with this model but the data have not 
been evaluated. 


A study of the pilot escape system using the M5 seat catapult, in lieu 
of the M3, is being made in an effort to save weight. 


Results of the TF-102 canopy ejection system tests have been analyzed. 
Due to the fact that the canopy remover force was not as great as that from 
other tests, it was inadequate. A new curve of required "force vs. time" 
has been calculated and submitted to the Frankfort Arsenal for use in de- 
Signing a new remover. 


Data from the armament sled test were analyzed with reference to pres- 


sures in the missile bay. The following conclusion may be drawn: (1) the 


pressures were within those used for design, (2) a filter added to the amplifier 
circuit removed some of the high frequency hash and helped to make the data 
usable, and (3) the data taken with the direct recording appeared to be incor- 


rect. 
Flutter Investigation 
a. Present Airplane 


Flight flutter testing on the No. 2 YF-102 (Serial No. 52-7995) with the 


straight camber wing configuration has been concluded. Tests are presently 


being conducted on the reflexed tip, cambered leading edge wing revision of 
the airplane. It is anticipated that upon completion of two flights with hy- 


draulic shakers operating and appropriate recording, the flight flutter testing 
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of the present configuration will be terminated. The two flights will 
include a high "а" condition, i.e., a low altitude, high speed flight. 


On 5 May 1954 the second 1/9-scale F-102 flutter model wings and 
elevons were flown at NACA's Wallop's Island. The flight was expected 
to attain a Mach number of approximately 2.1. However, at M - 1.92 | 
the left wing of the model failed and shortly thereafter the right wing | 
failed. At ап earlier time in the flight, specifically at the time of separa- | 
tion from the booster rocket, which was the first stage of the rocket model, | 
the model experiencd a vertical load factor of 8. 4 g's as а result of ап іп- 
cremental change in angle of attack. Тһе evidence from telemetered data 
indicates that a structural failure was experienced and investigations are | 
under way at Convair to preclude such a failure on future models to be | 
flown to high Mach number. No elevon "buzz" was encountered on the 
second flight comparable to that experienced on the flight of the first model. 


b. Vibratory Inlet Duct Air Loads x 


Installation and calibration of instrumentation in the ducts of the test 
airplane is being completed and it is anticipated that the next flight made | 
will supply adequate data to obtain a concise picture of the vibratory air 
loads in the ducts. Some difficulty has been encountered in obtaining valid | 
calibrations for the type of instrument being used to sense pressure varia- 
tions in the ducts. 


C 


encing some success. It is anticipated that in the near future a complica- 
tion will be forthcoming of the findings from the survey as to vibratory duct | 
loads at zero air speed. | 


| 
The tests on the static engine stand and associated ducting are ехрегі- 


c. Auxiliary Fuel Tank Configuration 


Due to the design changes presently under study for major modification | 
of the airplane, the flutter investigation of the auxiliary fuel tank version | 
has been temporarily suspended. It is expected that the study will be re- | 
opened when the basic design of the overall airplane has been definitely 


established. 
d. Pitch and Yaw Damper System 


Flight tests of the yaw dampers installed in YF-102 No. 2 (Serial No. 
52-1995) and YF-102 No. 3 (Serial No. 53-1779) continue. The systems | 
perform as expected in damping the short period oscillations of the airplane. 
On YF-102 No. 3 (Serial No. 53-1779), some snaking in the transonic re- | 
gions has been encountered during damper operation. However, it is not i 
known at this time if the damper was functioning properly. 
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The snaking previously noted on УЕ-102 Мо. 2 (Serial No. 52-7995) in 
the transonic region without yaw damper has been greatly reduced since 
changing wing and fuselage configurations. With yaw damper, the snaking 
has almost disappeared. 


It is anticipated that flight testing of the pitch damper installed in 
Serial Мо. 53-1779 will begin in the near future. 


e. Pilot Assist System 


The functional checkout of the consigned breadboard system is in pro- 
gress using the controls test stand and the analog computer. The airplane 
simulation has been completed and initial tie-ins made. 


f.  CSTI Development 


Initial tie-in with the controls test stand has been made. К is antici- 
pated that a complete tie-in using the CSTI breadboard, the damper system, 
and the control system hardware will be accomplished shortly. 


g. Flight Simulator 


Tests using the flight simulator are paralleling those conducted during 
actual flight. Comparison between actual flight responses and those of the 
simulator have shown for the most part, that the response characteristics 
of the actual airplane are essentially as predicted. 


Tests, using the simulator, are presently underway to examine the 
mechanism of the snaking oscillations which have been encountered with 
Serial Nos. 52-7995 and 53-1779. 


LOW PRESSURE PNEUMATIC TEST (ATM Vibration Study) 


Oscillograph recordings were made during four runs conducted the 
week of 3 May. Two runs were made at altitude, and two runs made at 
| sea level - one without an air compressor. Тһе other sea level run and 
| one altitude run were made using а "Kidde" type of air compressor. Data 
reduction and analysis is nearing completion. This information, together 
with other test information will be issued in report form. 


HYDRAULIC POWERED FLIGHT CONTROL TEST STAND 


——— ——————————— 
— — 


Following is an outline of the tests conducted for the Model 8 program 
during the month oí May: 


| 2 а. Nose steering tests of the new steering linkage were conducted using 
one of the original steer damp units. 
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b. Open loop frequency response tests were run on both elevons. 


c. Tests were conducted to determine the amount of mechanical play 
in the aileron feel system. 


d. Atest was made to determine the ratio of control movement versus 
control surface movement through the range of variables for the 
aileron and elevator feel systems. 


e. Landing gear drop tests were conducted to determine pressure drop 
characteristics of the emergency pneumatic system. Successful 
drop tests were made with the original 1/4 tubing and also with 3/16 
tubing. 


f. Elevator ''Q" cylinder seal tests were conducted. 


g. A rudder trim motor performance test was conducted at 250°F. The 
test results were satisfactory. 


NOSE GEAR DEFLECTION AND STRAIN GAGE CALIBRATION TEST 


A 200 pound side load was applied to the nose wheel at ground level. 
The nose wheel and gear tested were installed in a production airplane. 
Maximum deflection at ground level was 3.55 inches in the direction of 
loading. Strain gage calibration with a test specimen will be made in the 
near future. 


FUEL CAPACITY DETERMINATION 


Refueling tests to determine the total interior volume of the fuel 
tanks have been completed. This volume was determined to be 575. 8 
gallons. A normal refueling run was made to check the refuel shut-off 
pilot valve installation and to compare the "normal full" quantity of the 
test wing with "normal full" valves obtained during test runs with the 
YF-102 airplanes No's. 1, 2, and 3. The "normal full" quantity of the 
test wing was determined to be 511 gallons as compared to the "normal 
full" quantities for both wing tank assemblies of 1011, 1017, and 1016-3 
gallons for the YF-102 airplanes No's. 1, 2, and 3 respectively. The 
refuel shut-off pilot valve is now being relocated to allow a normal full 
capacity of 558.6 gallons. Relocation of components to allow a new nor- 
mal full quantity will be complete by 8 June 1954 and refueling tests will 
follow immediately. 
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Flight Tests 


FLIGHT 
No. 2 YF-102 (Serial No. 52-7995) 


| 

| 

| During the month of May, USAF Phase II flight tests were conducted at 

| the Air Force Flight Test Center, Edwards Air Force Base, to obtain the 

| performance and handling characteristics of the ҮЕ-102 airplane No. 2 

(Serial No. 52-7995), and to determine the contractors compliance with con- 

tractual guarantees. А total of 34 Phase II flights were flown from 4 Мау 

| through 27 May. Flight No. 34 (Convair flight No. 81) completed the Phase 

| П tests. These tests were flown and conducted by Flight Test Center per- 
sonnel, with Convair providing maintenance. Following Phase II flight No. 

| е 27 (Convair flight No. 74) the airplane was given а 50-hour inspection and 

| returned to flight status. 

| 

| 


Мо. 3 YF-102 (Serial No. 53-1719) 


| ‘Beginning with flight Мо. 1 оп 4 Мау, eight flights were completed dur- 
| ing the period. Тһе first four were for shakedown and pilot evaluation. 


| No. 4 YF-102 (Serial Ма 53-[980) 


The first flight for shakedown and pilot evaluation, is scheduled for 
у 9 June. Following shakedown the airplane is to ре instrumented and modified 
to carry out development of the pitch and yaw damper system and the full 
authority elevon system. 


No. 5 YF-102 (Serial No. 53-081) 


Initial flight is scheduled for 10 June. Тһе program for this airplane, 
has not been firmed. 7% 


No. 6 ҮЕ-102 (Serial No. 53-(982) 


Delivery of this airplane to Edwards АЕВ is scheduled for the week of 
14 June. 


(^ 
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Foreword 


This report describes and illustrates the status as of 
30 June 1954, and the progress for the month of June 1954, 
of the 1). S. Air Force Models YF-102 and Е-102А airplanes 
currently being designed and produced by Convair, a division 
of General Dynamics Corporation, under contract number 
AF33(600)5942. 
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Figure 1. Three-view F-102A (Model 8-19) 
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First Model 8-90 Wings іп Assembly Fixture. 
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Manuracturing 


PRODUCTION 


The fourth production YF-102 airplane was factory completed and 
moved to the Convair Ramp facility 8 June 1954. After the incorporation 
of several major changes, engine runs, pre-flighting and taxi testing, 
the airplane was flown from Lindbergh Field to Edwards Air Force Base 
19 June 1954. 


The fifth production YF-102 airplane was factory completed 21 
June and will be flown to Palmdale 8 July 1954, becoming the first F-102 
to be processed through this new Field Operations facility. 


—— ہے‎ — —— ах “ж 


۱ The remaining three ҮЕ-102 airplanes are progressing through the 
last three stations of Final Assembly. 


All original design engineering pertaining to the control, ducting, 
| electrical, electronic, hydraulic, and pneumatic systems has been іп- 
| stalled into the Model 8-90 metal mockup. Electrical and tubing re- 

| movals will begin 1 July 1954. 


Wings for the first Model 8-90 airplane are shown in figure 2 in the 
Wing Structure assembly fixture. Тһе mating of the fore and aft wing 
tanks and the build-up of the intermediate section is accomplished here. 
Figure 3 shows the left forward wing tank being skinned in the assembly 
fixture just prior to removal. 


The Pilot's Compartment for the first Model 8-90 airplane is shown 
іп the foreground of figure 4. This nose is in the third Station holding 
cradle where primary installations are being made. "The second and third 
units are in the assembly fixture in the background. 


Figure 5 shows a barrel section for the forward end of the fuselage 
aft barrel, while figure 6 pictures the build-up of the aft end of this same 
barrel. These two sections are placed in an assembly fixture where an 
intermediate section is built, mating the two together. Тһе panels shown 

. being skinned in figure 7 are in a Station 2 holding cradle. These "quarter 
C, sections" will be mated to those shown in the background forming the for- 
ward barrel portion of the fuselage. 
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Aft End Fuselage Aft Barrel. Photo F8-2343 


Figure 6. 
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Panels in Holding Cradle. Photo F8-2341 


Figure 7. 
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MANUFACTURING STATUS 


Planning and Tooling 


There have been 24, 858 tool orders released through Planning on 
the Model 8-90 and 18, 757 tools completed. Due to the configuration 
change, all tooling is being investigated for possible rework as usable 
tools. 


Work has started on the Model 8-10 fin, aft fuselage panels and 
the forward radar bay section. Plasters have been completed for the side 
panels, canopy and "Yellow Canary" tail. 


i Material 


Engine support for the program has been inadequate. Pratt & 
Whitney has been unable to meet their promised deliveries of the 751- 
Р11 engines. Consequently, some delay of our flight test and produc- 
tion programs has been encountered. Local AFPR and AMC have been 
requested to assist in the resolution of this problem. 


7 Тһе МА-1 and Palouste starting units for this program have proved 
inadequate. Тһе difficulty has been that the units are in constant repair, 
thus creating a serious shortage. Additional sources are being investi- 
gated with the assistance of the local AFPR and AMC offices. 


Castings continue to be a procurement problem. However, steps 
have been taken to install off station for the first few airplanes. 


Sheet Metal Área 
Figure 8 shows the 7,000-ton Hydro Press being installed. Comple- 
tion of the installation is scheduled 1 September 1954 for test runs, Instal- 
lation of the power requirements is pending approval of Supplement 2A. 
The foundation for the 1,000-ton Verson Blanking Press is complete. 
The Press was received the last week in June, Installation is expected to 
take approximately 90 days. 
EQUIPMENT 
Mill Area 
Approval has been granted for Convair, San Diego, to fabricate the 


Cincinnati Hydrotel Mill sub-tables. Тһе design is now being established 
Ж in the Tool Design section. 
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Installation of 1000 


Figure 8. 
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Installation of the 80-ft Farnham machine is complete. 


The foundation of the 60-ft Farnham machine has been completed and 
installation of the machine is 80 percent complete. 


The fondation for the Ekstrom Carlson Scarfing mill has been com- 
pleted and installation of the machine is approximately 60 percent complete. 


Installation of the 35-ft Onsrud Skin Mil is approximately 25 percent 
complete. 


Tool Room Area 


The normalizing furnace has been installed and will be released 
to production as soon as the required electrical feeder lines are installed. 
These requirements are defined in Supplement 2А which is being expedited 
through SAAMA and Wright Field. 


Installation of the Contact Printer is being made in Building 1 at 
Plant II and is 80 percent complete. 


С, The template manufacturing area and form block area are in opera- 
tion, The plaster and plastic die area is now being activated and awaiting 
required equipment. 


The installation of the Blanchard Grinder is 90 percent complete and 
scheduled to be released to production by 15 July. 


The 144-inch Thompson Surface Grinder has been installed and re- 
leased to production. 


Spot Weld Area 


The Spot Weld area is now being activated in Building 1, Plant II. 
Activation to full usage of this area will require 30 to 60 days. 
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Flight Tests 


SUMMARY 


The first YF-102 flight from Lindbergh Field, San Diego, was made 
by Aircraft Serial No. 53-1782 (Model 8-82) оп its combined ferry and 
initial shakedown flight to Edwards Air Force Base 19 June. 


Missile bay doors were opened in flight by Air Force and Convair 
pilots at 215 knots (indicated air speed) without any unusual effect on 
flight characteristics. Aircraft Serial No. 53-1779 (Model 8-82) was 
used for these tests. 


ж The installation, set-up, and calibration of the control and damp- 
ing systems, and associated instrumentation was completed on Aircraft 
Serial No. 53-1779 (Model 8-82), and two flights were made - initiating 
the pitch and yaw control system development test program. 


Installation of cambered leading edges was completed on Aircraft 
Serial No. 53-1780 (Model 8-82), and installation of instrumentation for 
control system tests continued. 


The instrumentation modification and clean-up on Aircraft Serial 
No. 52-7995 (Model 8-80) was completed. Also, stresses of the inlet 
duct during flight and nose gear stresses during taxi operations were 
obtained with this airplane. 


STATUS 
Aircraft Serial No. 52-7995 (Model 8-80) 
A. Items of Test Currently Assigned 
1. Structural Information 
Test data on inlet duct stresses have been obtained. Тһе in- 
strumentation is now being modified to obtain the wing tip 
Gy structural stresses. Following the installation of the sharp 


nose forward fuselage section, pressure distribution data 
will be obtained for structural purposes. 


CONFIDENTIAL 11 


CONFIDENTIAL 


=PROGRES 


| 2. Landing Gear Structural Rigidity 

| 

| Taxi maneuvering tests to obtain operating stresses on the nose 
| gear have been completed. Results are not yet available. 

| Similar tests are planned for the main gear. 

| 3.  Buffeting 


The plans to determine source of buffeting and effective mea- 
sures to eliminate it аге: 


-- سے = 


а.  Tuft observations during buffet occurrence. These are to 
be obtained for a range of Mach numbers and lift coefficients. 


b. Test effect of eliminating ejection of air from ATM heat 
exchanger exit. 


c. Test refairing of АТМ heat exchanger exit. 
4. Performance and Lift Drag 
During the current operating period, speed power points are to D 
be obtained at 1 to 2 g for the Mach number range of 0. 80 to 0. 90 
for lift coefficient above 0.25. Тһе test points requested will 
complete the lift drag polar information for the present configu- 
ration. 
To determine base and boat-tail drag, aft fuselage static pres- 
sures and individual base pressures are to be obtained for the 
present configuration and the large fuselage-elevon fillet. 


The next major modification period is to include the following 
items towards reducing drag. 


a. Sharp nose forward fuselage. 

b. Large fuselage-elevon fillet. 

c. Modified boundary layer plow shape under ducts. 

Another item to be tested following the above items is the reduc- 
tion of boundary layer channel depth under inlet duct, This con- 


figuration is to simulate as near as possible the dimensions pre- 
sently being designed for the Model 8-10. | 
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Thrust 


A test to determine the amount of thrust lost due to use of bleed 
air from engine was accomplished. Pilot instrumentation showed 
no change in thrust. The recorded data will be analyzed. 


Fuel System 


During the next modification period, the fuel tank pressurization 
system is to be modified to equalize pressures between the left 
and right tanks as one step towards obtaining balanced flow condi- 
tions. Additional systems are under consideration for solution 

to this problem. 


Cooling 


Operating experience has shown that the current installation of 
reflector shields between the tailpipe and afterburner actuator 
do not maintain the shields in the proper position. When the 
shield makes contact with the tailpipe, its effectiveness in 
lowering the actuator temperature is lost. Work continues 
towards refinement of this installation. During the current 
operating period, individual base pressures are being obtain- 
ed to determine distribution of flow characteristics of the aft 
end of the fuselage. 


A review of cooling data desired in the near future included the 
following: 


а, Accessory section temperature while operating with fin 
ram scoop. 


b. GLA cooling air circulation from engine inlet blast tubes. 


c. Aft compartment cooling air manifold. Close louvers to 
force all air between shroud and engine. (Check run with 
oil coolers closed first. ) 


d. Elevon fairing (yellow canary) pressure distribution study. 
Possibility of exit for compartment cooling air. 


е. Deletion of fuel-hydraulic oil cooler. Ап attempt will be 
made to determine the effect of this change during the next 
group of flights. 
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8. Airspeed Calibration 


The normal five-foot test airspeed boom is to be installed with 
the new sharp nose forward fuselage section. Change of the for- 
ward fuselage section will require a new airspeed calibration. 

It is expected that it will not be markedly different from that 
obtained with the present nose section. 


9, Longitudinal Control Sensitivity 


The Shelly unit has been installed for control sensitivity tests 
during the present operating period. Its control sensitivity 
characteristics will be determined by flying in formation with 
| other aircraft. This will be accomplished during the flights 

| made to observe air flow characteristics using tufts. 

| 


Instrumentation is to be installed during the present operating 
period to observe "Q" pot operating characteristics during 
| the mild porpoising obtained at particular accelerations during 
| supersonic constant Mach number positive acceleration man- 
| euvers. Prior to installation of the transonic instrumentation : 
| of the "а" pot, the previously used normal "Q" pot instrumen- Ə 
| tation will be hooked-up. 


Pilots comments are that the modified Shelly unit with the re- 
| vised can is an improvement over the previously flown normal 
| unit. Flights at СС of 28.6 MAC indicate no apparent deterio- 
| ration in stability with this CG, and improved take-off, landing 
| and control at altitude characteristics were obtained. 
| 10. Directional Control 
| To reduce the present nose wheel steering sensitivity, an im- 
proved rudder control and nose wheel steering system is to be 
| installed during next major rework period, Towards improving 
directional control characteristics, the following additional action 
| is planned: 
| 
a. Installation of improved yaw damper components. 
| b. Evaluation of adverse yaw. 
c. Evaluation of blunt T. E. rudder actuator fairing. 
11. Flutter 


| То complete the flutter investigation for the Model 8-82 airplane, Ф 
| it is necessary to obtain data during symmetric and anti-symmetric 
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sweeps at the following conditions: 
a. Mach number 1.3 at 35,000 feet. 
b. Maximum practical Mach number at 30, 000 to 35, 000 feet. 


c. Maximum indicated airspeed practical to obtain between 
10,000 and 20, 000 feet. 


12. Compressor Stalls 


Engine No. 311 was removed from airplane. Since installation 
of engine No, 270, no compressor stalls have occurred. 


Aircraft Serial Мо. 53-1779 (Model 8-82) 
А. Current Operations 

Two flights were made obtaining good yaw damper data. The pitch ` 
damper malfunctioned. Тһе airplane is presently undergoing the 25 hour 
inspection. 
B. Tests Planned 

Following the check-out of the control system and associated test 
equipment for determining control system response characteristics, the 
planned program for testing the pitch and yaw damping system will be 
initiated. Тһе details of this program are presented in Report No. 
ZC-8-108. 
Aircraft Serial No. 53-1780 (Model 8-82) 


А. Current Operations 


The major portion of the instrumentation installation for the con- 
trol system response tests was completed. 


B. Operations Planned 


Following the present shop work period and completion of shake- 
down flights, the following will be initiated concurrently: 


1. Control system response. 
2. АТМ operation. 
3. Electronic compartment cooling. 


4. Boundary layer inlet duct recovery. 
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С. Status of Items Presently Assigned to 53-1780 
1. Control System Responses 
The major portion of the development tests previously assigned 


to Aircraft Serial No. 53-1779 is to be accomplished on this air- 
plane. 


The parts for the pitch and yaw system are now available and 
being installed. Following checkout, development tests will 
be initiated. 
2. ATM Operations | 
Tests of the АТМ system sufficient to determine satisfactory 
operation are necessary as a prerequisite to operation of 1779 
and 1782 by Hughes Aircraft Company. 
3. Electronic Compartment Cooling 
This item has same requirement as Item 2 above. 
4. Boundary Layer Inlet Duct Recovery ЖЕ. 
The operating cbaracteristics of the recovery obtained from 
the present boundary layer duct are required to assist in 
determination of design criteria for the Model 8-10 aircraft. 
Aircraft Serial No. 53-1781 (Model 8-82) 
Á. Current Operations 
The ATM unit was received and installed. Three acceptance flights 
were made, completing this phase of operation. Installation of cambered 
leading edges, reflex tip and miscellaneous instrumentation modifications 
have been initiated. 
B. Operations Planned 


This airplane will be initially used for missile bay door operating 
characteristics and RAT operations. 


Aircraft Serial No. 53-1782 (Model 8-82) 
А. Current Operations 


Three acceptance shakedown flights were made. S 
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B. Operations Planned 


Completion of production shakedown operations. Following this, the 
planned antenna tests will be initiated. 


С. Status of Test Items 


| 
| 
| 
| 
| 
| 


1. Production Airspeed Boom Calibration 


Serial No. 53-1782 is the initial airplane to be flown using the 
42-inch production airspeed boom on a plastic radome. Air- 
speeds indicated are appreciably different than those obtained 
with the 5-foot flight test boom. Pitch trim change occurs at 
indicated Mach No. 0.86. The jump to supersonic indication 
occurs at 0.93 instead of 0.95. Preliminary pacer check in- 
dicates airspeeds read 27 mph low at 510 mph indicated air- 
speed and 10 mph low at 200 indicated air speed. These are 
53-1782 instrument indications versus the pacer airplanes 
instrument indications. These variations are larger than ob- 
tained with the 5-foot test boom used on previous airplanes. 
E Investigation of this problem has been initiated. 
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Figure 10. Y F-102 Serial No. 52-7995, Showing Cambered Leading 
Edge and Reflex Wing Tip. Photo N34397 
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YF-102 Serial No. 53-1781. 


Photo N34380 
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Engineering Tesis 


Studies 


DYNAMICS 
Flutter Investigation 
a. Present Airplane 


It is anticipated that flight flutter testing of the present airplane con- 
figuration will be concluded within the next month. Tests at high Mach 
number and high "а" are the only remaining test conditions to be investi- 
gated with hydraulic wing shakers operating. 


The failure of the 1/9-scale flutter model wing at Mach 1.92 has been 
established as the result of aerodynamic heating and consequent breakdown 
of the bonding used in the fabrication of the wing. Tests are being pre- 
pared to find a coating for application to the remainder of the completed 
models which will relieve the situation. Other adhesives with better high 
temperature characteristics are being investigated for use on future 
models. 


b. Vibratory Inlet Duct Stress Survey 


Stress levels at various locations in the inlet ducts of the F-102 air- 
plane due to fluctuating pressures have been determined during engine 
runs at zero air speed. Similar data have been obtained from engine 
runs of the 1-57 test stand at Convair, San Diego. No measurements 
have been made in flight to date. 


c. Air Loads 

New loads for the Model 8-10 airplane are being calculated. These 
values include the increase in design weight to 25, 500 pounds, and changes 
in airload distribution based on the wind tunnel pressure model data. 


Evaluation of the supersonic pressure model tests is being made. 
Indications are that previous data used will agree with the pressure data. 


The Model 8-82 Armament system has been simulated on the analog 


computer. Forces and accelerations on the system were determined for 
different operating times. 
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d. Pitch and Yaw Damper System 


Flight testing of the yaw dampers installed in YF-102 Serial Nos. 
52-1995 and 53-1779 airplanes continue. Stability points have been ob- 
tained on Serial No. 53-1779 for a number of conditions of Mach num- 
ber and altitude wherein various settings of the yaw damper gain and 
time constants were tried. These data are presently being analyzed. 
Additional conditions will be tested as the program continues. 


The first flight with the pitch damper was made with Serial No. 
53-1779 airplane. This initial checkout resulted in a pitch damper 
malfunction, Dynamics personnel concluded a training course at Ed- 
wards Air Force Base aimed at familiarizing Convair's Department 
303 (Model 8 Flight Test Operations) with the damping equipment and 
with trouble shooting methods. 


e. Pilot Assist System 


Functional checkout of the breadboard system continues. Some 
difficulty is being experienced in obtaining desired gains in the pitch 
and roll channels. Changes in the heading engage circuit are being 
tested to safeguard against engagement of the heading circuit at ex- 
treme roll angles. 


f. CSTI Development 


А complete tie-in using the CSTI breadboard, the damper system, 
and the control system hardware is being made at the present time. 


g. Flight Simulator 


Tests using the flight simulator are paralleling those conducted 
during actual flight. At the present time the drag characteristics 
determined from flight are being incorporated into the simulator char- 
acteristics in order to achieve a more realistic simulation. 


AERODYNAMICS 


Transonic tests on the 1/20-scale model scheduled the first week in 
June at WADC 10-ft tunnel were rescheduled for August when a main 
drive motor failure occurred. Tests were scheduled in the Ames (МАСА) 
6 ft x 6 ft tunnel primarily to obtain an earlier test on the drag improve- 
ment items. 


These tests were conducted at Mach 0, 80 to 0. 90 and 1.2 to 1.9 at 


the Ames facility from 11 through 13 June. Тһе effects of recent aero- 
dynamic improvements, namely, a 4-ft extended nose, extended 
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wing-fuselage fillet and an improved canopy were obtained from these tests. 
Data for study purpose were also obtained on two alternate cambered wings 
as well as the basic cambered wing. 


The improvement items and cambered wings mentioned above were 


also tested at low speed (M - 0.2) in the CVAC wind tunnel prior to the 
transonic tests. 
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Foreword 


This report describes and illustrates the status as of 

30 November 1954, and the progress for the month of 
November 1954, of the U.S. Air Force Models YF-102 

and F-102A airplanes currently being designed and pro- 

duced by Convair, a division of General Dynamics Cor- 

poration, under contract number АЕ33(600)5942. 
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Manufacturing 


STATUS 


PRODUCTION 


The airplane Serial Number 53-1787 completed final assembly on 15 
November 1954, 15 days ahead of schedule. The airplane was moved to the 
CVAC ramp for vibration and fuel calibration checks prior to the December 
7 and 8 Flight Safety Inspection Board. All other F-102A airplanes are pro- 
gressing on schedule. 


Present manufacturing progress indicates a possible two months delay 
in the delivery of the first F-102A airplane. Several factors have contributed 
Cy to this delay, such as the decision to add the CTC board on the No. 1 airplane, 
enamel finishing of both the exterior and interior, and the change of the load 
factor from 5.33 toa 7 С load. However, the contractor is reluctant to re- 
quest a reschedule until such a time as a thorough analysis can be made by 
developing a recovery schedule and a realignment of the production program. 


Figure 2 shows airplanes Serial Number 53-1788, -1789, and -1790 on 
the final assembly line. Figure 3 shows the F-102A model mock-up plus the 
start of the (TF-102) model mock-up. Figure 4 shows the stock of milled wing 
skins on hand for the Model F-102A program. Figure 5 shows the progress 
| being made on the wing forward tanks. Figure 6 shows the vertical fin for F-102A 
model under construction. Figure 7 shows the No. 1 ship set of pilots compart- 
ment side panels in the No. 2 sequence fixture. 


Planning and Tooling 


The tooling department has completed all major tools necessary for the 
start of components. Detail and sub-assembly tooling has caused some delay 
in the start of various components. Ап all out effort is being made to relieve 
this condition. 


" Additional tooling required for a recovery program is in various stages 
نت‎ of tool manufacture. 
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A total of 21,203 tool orders have been released to date of which 14,775 
have been completed. 


Material 


Material support of the 8-90 program is satisfactory. Engines for the 
four production airplanes plus two standby engines are on hand. Purchased and 
raw materials continue to be received to meet procurement schedules. Substi- 


tution of a few minor equipment items have been necessary due to late engineer- 
ing changes. 


Vendors of the F-102A major machined bulkheads have not been able to 
maintain promise scheduled delivery dates. Material representatives were un- 
able to obtain additional machine sources until recently, consequently, by the 
end of January 1955, the program will be 8 ship sets of bulkheads behind pre- 
sent schedule. According to Purchasing, recovery can be obtained by use of the 
new machine sources. Purchase parts and raw materials are also lagging be- 
hind schedule due to late engineering and revisions. GFAE items are remain- 


ing on schedule except for the Sundstrand accessory drive unit which is one month 
behind present schedules. 


Equipment 


Vendor promise dates for certain cables for the high power line have been 


extended approximately two additional weeks, due to vendor difficulties in the man- 
ufacture of this type cable. 


The items reported last month as being in the local AAF office for approv- 
al have been processed through and are now in the final stages of purchasing. 


Facilities for pre-heating magnesium skins at the time of stretching by 
means of infra-red heating lamps was submitted for local AAF approval, 


The paint requirements, facility and equipment-wise are being formulated 
to conform with engineering spacifications. Finish specs are extremely rigid and 
some difficulty has been experienced in obtaining a paint to meet requirements, 


however, substantial effort is being directed in this area and as a result, a solu- 
tion should be forthcoming soon. 
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Figure 3. Manufacturing Progress 
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Figure 4. 
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Manufacturing Progress 


Figure 5 
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Figure 6. Manufacturing Progress Ф 
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Engineering Tests | 
Studies x 


| STATUS 


FLUTTER INVESTIGATION 


Present Airplane 


1/9 scale flutter model of wing and elevon of YF-102 airplane was re- 
ceived at NACA, Langley AFB, Va. on 18 November 1954. Firing of model is 
expected in January 1955, precise data dependent upon NACA instrumentation 
and preparation of model and test vehicle. 


Cy F-102A Airplane 


Computation of symmetric vibration modes for the airplane with exter- 
nal fuel tanks half full of fuel has been completed and work is presently under way 
to determine similar modes for the airplane without external tanks. Flutter cal- 
culations for the airplane with tanks is under way at present. 


Fabrication and testing of 1/5 scale F-102A fin and rudder is scheduled 
for completion about the middle of January 1955. Flight date is estimated for the 
latter part of February or the early part of March 1955. 


Ground vibration tests of YF-102A airplane S/N 53-1787 have been com- 
pleted and a report is forthcoming which contains the results of these tests. The 
report, ZU-8-028 "YF-102A Airplane Resonant Frequencies and Mode Shapes 
Determined by Ground Vibration Tests of S/N 53-1787" dated 29 November 1954 
also compares the results with those obtained from the YF-102 airplane. 


Requirements have been established for the rudder damper to be used 
at the upper end of the rudder on the F-102A series of airplanes. 


Environmental requirements for the fire control system of the F-102A 
airplane has been established and is presented in Convair Memo DF-8-145 "Vi- 
F bration Environmental for Internal Stores to be Carried іп F-102A Aircraft" dated 
15 November 1954. 
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AIR LOADS 


TF-102A 


ZU-8-027 "Stress Analysis Criteria for the TF-102A" has been sub- 
mitted for WADC approval. Loads on the fuselage, consistent with these cri- 
teria, have been prepared for use in the stress analysis. 


F-102, YF-102, and F-102A 


The structural and dynamic limitations of the airplanes have been re- 
viewed. 


F-102, F-102A (Production Model) 


The vertical tail loading has been examined for the criteria of ZU-8-023. 
The available strength is adequate. 


PITCH AND YAW DAMPER SYSTEM 


Functional tests and calibrations have been completed on the first pro- 
duction system in airplane S/N 53-1787. The turn coordinator portion of the 
yaw damper system is included. 


Flights #9 and #10 on 1780 did not produce satisfactory turn coordinator 
operation due apparently to excessive attenuation in the turn coordinator gain cir- 
cuits. Higher gain will be used on future flights but as was expected, a new gain 
schedule might eventually have to be incorporated in the airspeed compensator 
for the 8-82 airplanes. The production system in 1787 having the advantage of 
later information has what now appears to be a more desirable gain schedule. 


Since flight #10, airplane 1780 has been undergoing extensive control sys- 
tem tests to determine the state of the friction and rigging in that airplane and to 


establish what the proper back-up requirements for the pitch damper actually are. 


PILOT ASSIST SYSTEM 


Functional tests and calibrations have been completed on the first pro- 
duction system in airplane S/N 53-1787. 
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The limited authority pilot assist system tests have not yet been accom- 
plished оп 1780 due to failure of the system to engage during flight. Тһе trouble 
appears to be due to intermittent connections in the vertical gyro caging circuits. 


AFCS DEVELOPMENT 


Checks have been obtained for all check runs furnished by HAC for several 
modes of operation of the AFCS. These runs did not include the attack mode. 


The final values of the control parameters for the attack mode and their 
variation with, T, the time to go, have not yet been received from HAC. 


For the values of the control parameters supplied by HAC, the system 
appears to be unstable during the attack mode for the following flight conditions: 
M=.3 at 1,000; M=.6 at 10,000; М = ,5 at 30,000 feet. The attack mode 
will be analyzed in more detail as soon as additional information pertaining to 
the control parameters is obtained from HAC. 


FLIGHT SIMULATOR AND CONTROL SYSTEM DEVELOPMENT 


Three (3) AiResearch Trim Servo Systems have been received on con- 
signment for test purposes. Тһе results of tests to date indicate that the sys- 
tem as received is not satisfactory for flight use. It was found that the integra- 
tor (motor driven potentiometer) allowed too much time lag for pilot trim inputs, 
making precise trimming extremely difficult. А change in the system was there- 
fore made and tests are continuing to evaluate the trim servo system in the new 
configuration. 


Mach number sensor (pressure ratio transducer) has been tested. This 
unit meets the threshold requirements set down by Convair. 


The Convair analog computer facility can be coupled to controls test 
stand which contain an actual flight control system. Included in this system 
are all mechanical, hydraulic, electrical and electronic components used on 
the airplanes. Іп addition, a special instrument panel is installed which pro- 
vides a realistic display of altitude mach number, rate of climb and artificial 
horizon in response to computed voltages. Тһе total result is a "flight simu- 
lator". At present, the computer portion of the system which simulates the 
airplane dynamics and flight path geometry is being revised in accordance 
with recent computer facility changes. Provisions will be made in the simu- 
lation to duplicate either YF-102 or F-102A configurations. 
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PROGRESS REPORY 


FLIGHT TEST ANALYSIS 


Flights No. 115 through No. 118 were flown on aircraft 52-7995 for the 
primary purpose of evaluating longitudinal control system sensitivity. Second- 
ary flight studies included trim elevator data, stick force and elevator required 
per load factor, directional trim changes, adverse yaw, nose cone pressure 
surveys, wing tip loads and buffet studies. Analysis of these items is in pro- 
gress. 


Flights No. 9 and No. 10 were conducted with aircraft 53-1780 for the 
purpose of turn coordinator evaluation, limited authority pilot assist tests, 
pitch damper checks and pitch "g" limiter tests. A memorandum is being 
prepared, summarizing flight test analysis on flights No. 1 through No. 10. 


AERODYNAMICS 
F-102B Transonic and Supersonic Wind Tunnel Tests 


The F-102B model (1/20th scale) was shipped to the WADC 10 ft. wind 
tunnel on 22 November. The model will be tested during the first part of De- 
cember. Upon completion of these tests, supersonic tests from Mach 1.4 to 
2.0 will be conducted in the NACA 4 ft. by 4 ft. tunnel at Langley Field. 


Preliminary Spin Tests of the F-102A Spin Model Have Been Conducted in the 
WADC Spin Tunnel. 


Preliminary results indicate spin recovery is achieved by deflecting 
the ailerons with-the-spin for all conditions tested to date, Other loading con- 
ditions and altitude conditions will be tested in the spin tunnel during the next 
couple of months. 
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STATUS 


Flight Time: 


The flight time for the month was two hours and five minutes covering 
four flights (No. 115, 116, 117 and 118). 


| Major Changes: 
Configuration 


C 1. Gear ratio changer installed in the longitudinal control system to 
improve the longitudinal control sensitivity. 


2. Dummy rudder actuator fairing installed to decrease directional 
trim change. 


3. Aft end of fuselage fairing sealed to increase positive engine cool- 
ing airflow. 


4. High speed aileron trim control installed. 


5.  Bellophragm "а! pot installed to decrease the longitudinal control 
friction. 


6. Installed double headed fire control stick. 


Instrumentation 


1. New photopanel installed to pickup engine inlet pressure data for 
compressor stall tests. 
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Summary of Flights: 


Operations 
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1. 


1. 


Flight No. 115 and 116 


The test purpose was not accomplished due to landing gear malfunc- 
tion and faulty communication (ground). Improvement in the trim rate 
was reported. 


(А ground check was made to determine the hysteresis characteristics 
of the elevator and aileron control systems in their present configura- 
tion, ) 


Flight No. 117 and 118 


Qualitative and quantitative evaluation of longitudinal control sensitiv- 
ity and directional trim change characteristics indicates an improve- 
ment since the last modification. Stick force and elevator angle per 
ug" data were obtained at various test altitudes. Compressor stall, 
buffeting, aft compartment cooling, and lateral control sensitivity 
evaluation data were obtained. 


Planned for December: 


Evaluation of longitudinal control sensitivity using formation and track- 
ing techniques. 


Qualitative evaluation of lateral control sensitivity with double headed 
control stick installation and associated changes. This includes flight 
evaluation by Air Force pilots. 


Determination of power plant compressor stall characteristics. 
By-product information on the following items: 


АЖ compartment cooling. 

Engine oil cooling with and without air oil cooler. 

Vibration characteristics in the fuselage nose section. 

Adverse yaw. 

Wing tip structural load data. 

Instrument panel vibration. 

Buffet study. 

Directional trim change (effect of dummy rudder actuator fairing). 
Evaluation of Bellophragm "а! pot. 
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Reports Published: 


Reports No. ZC-8-501-18, ZC-8-501-19, and ZC-8-501-20 were pub- 
lished and copies forwarded to USAF this month. These reports cover Flights 
No. 99 through 114. 


Operational Notes: 
The present configuration of the airplane is improved with respect to 
longitudinal sensitivity, stick force per "g" at constant Mach number, lateral 


control sensitivity and directional trim changes. Further flights will be required 
to complete these tests. 


SUMMARY 
Aircraft Serial No. 53-1780 (YF-102 Model 882) 


Development tests are being continued on the turn coordinator and pitch 
"С" limiter systems. 


Flight Time: 


Flight time this month was 1 hour, 31 minutes for a total of 6 hours, 3 
minutes. 


Major Changes: 


The configuration is unchanged from that of the previous month (basic 
8-82 YF-102 version with cambered leading edges, reflexed tips and extended 
tail cone. ) 


Summary of Flights: 


Flights 9 and 10 continued the tests of the turn coordinator and pitch "С" 
limiter systems. 


Operations Planned: 


1. Further development tests on the control system items as listed in 
Part C. 
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2. Initial operation and evaluation of the limited authority pilot assist 
system. 


Reports Published: 


Report Мо. 2С-8-503-3 covering Flight 4. 


SUMMARY 


Aircraft Serial No. 53-1781 


Seven flights were conducted during the month to obtain a preliminary 
look at the rocket launching operation of the airplane. 


Flight Time: 


Flight time this month 4:12 
Total flight time to date 19:07 


Major Configuration Changes: 


The airplane configuration during the month was that of a production model, 
8-82 version, with maximum rocket stores. The maximum rocket armament con- 
figuration consists of twenty-four (24) rockets in the armament doors and six (6) 
rocket packages, of twelve (12) rockets each, in the armament bays. 


Summary of Flights: 


In flight investigation of rocket armament gear operation was conducted 
at an altitude of 25,000 feet and а Mach number of .75 true. Various firing 
sequences from the center forward rocket package and the center doors aft tubes 


were tested. Rocket separation was studied by means of the aircraft's cameras 
and the chase plane observations. 
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Operations Planned: 


А brief captive missile program utilizing the Hughes Aircraft Corpora- 
tion GAR-1 DV missile is planned for the month of December. Aerodynamic 
forces and accelerations imposed on the missile during flight in the extended 
position are of primary interest for this phase. An expanded missile launching 
program will be initiated upon completion of the above. 


Reports Published During Month: 


Flight Operation Report - ZC-8-504-3, dated 2 November 1954. 
Flight Operations Report- ZC-8-504-4, dated 3 November 1954. 
Flight Operations Report- ZC-8-504-5, dated 5 November 1954. 


Operation Notes: 


The "Quick Look" armament program was successfully completed with 
the missile launchings conducted in the month of October and the rocket launch- 
(у ings conducted this past month. No adverse effects to the airplane ог power 
plant as a result of these launchings have been reported to date. Satisfactory 
operation of the armament equipment and contamination prevention systems has 
been experienced; in addition, missile and rocket separation and trajectory has 
been as predicted. 


SUMMARY 
Aircraft Serial No. 1783 

Eleven flights were made during November. Data was obtained for the 
cockpit temperature survey, windshield de-fog system survey, engine inlet duct 
anti-icing survey and for the Nesa defog system survey. 
Flight Time: 


The flight time for the month was 9 hours, 11 minutes, bringing the total 
flight time for the aircraft to 21 hours, 28 minutes. 
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Major Changes: 


The aircraft is now undergoing modification at EAFB. A plastic radome 
is being installed for radome anti-icing tests. New instrumentation is being in- 
stalled for further anti-icing tests. 


Operations Planned: 


1. Radome anti-icing. 
2. Engine inlet duct anti-icing 


Operational Notes: 


Several GCA approaches were made at George AFB. А night flight was 
made to demonstrate the ability of the aircraft to perform night landings and 
observe over-all lighting of the aircraft. The cockpit temperature tests were 
completed during these flights. 
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SUMMARY 
Convair test airplanes flew 17 hours during November toward the accom- 
plishment of the development test program. The location and current assignment 


of airplanes in the field are as follows: 


Serial No. Location Agency Test Assignment 


52-7995 EAFB Convair Performance 
53-1779 Culver City Hughes Fire Control 
53-1780 EAFB Convair Controls Development 
53-1781 HAFB Convair Armament 
53-1782 Culver City Hughes Fire Control 
53-1783 EAFB Convair Anti-Icing 
53-1784 EAFB AFFTC Phase IV 
53-1785 EAFB NACA Research 
53-1786 Culver City Hughes Armament 
G Activities of each airplane being tested by Convair were as follows: 


Serial No. 52-7995 


Operation of the control system was improved as the result of a rigorous 
inspection and rerigging in accordance with design drawings. Longitudinal con- 
trol has been improved by several changes including a ratio changer which effec- 
tively reduces the ratio of elevator motion to control stick motion. Lateral con- 
trol has also been improved and is less sensitive near neutral. 


А double-headed control stick installation which will contain the controls 
for the fire control system was evaluated by Convair pilots and will also be eval- 
uated by the Air Force. 


Serial No. 53-1780 
The same inspection of the control system as executed for Serial No. 
52-1995 was conducted on this airplane with resultant improvement in operation. 


Development of the turn coordinator and limited authority tests of the pilot assist 
system continued. A Westinghouse pitch "С" limiter was installed for evaluation. 
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Serial No. 53-1781 


The preliminary program of rocket firing was completed, including 
launching of rockets from packages. Separation from the airplane was satis- 
factory in all cases. 


Missiles were launched from center bays at altitudes up to 40, 000 feet 
and Mach numbers to .9. 


The instrumentation is being transformed to initiate the captive flight 
loads program which will determine loads on the missile imposed by the air 
stream and by inertia loads. 


Serial No. 53-1783 | 


Flight tests were conducted on an 8-10 design of the cabin air distribu- 
tion system. Qualitative tests of the cabin defogging system indicated satis- 
factory operation. Wing and tail anti-icing system tests were deleted from 
the program until after the WADC icing tests this winter. 


The airplane is being modified by a change in nose section to the plastic 
radome and other minor changes preparatory to completion of Convair tests be- 
fore WADC conducts flights under icing conditions. Сопуаіг flight tests will 
consist of an investigation of the radome glycol flow pattern, engine inlet anti- 
icing system, instrument flying, and night flights. 
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SECURITY NOTICE 
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PROGRESS REPORT 


Foreword 


This report describes and illustrates the status as of 
30 January 1955, and the progress for the month of 
January 1955, of the U.S. Air Force Models YF-102 
and F-102A airplanes currently being designed and pro- 
ducedby Convair, a division of General Dynamics Cor- 
poration, under contract number AF33(600)5942. 


CONFIDENTIAL 


CONFIDENTIAL 


— gg ی‎ 


Page 
FOREWORD 
MANUFACTURING 1 
ENGINEERING TESTS AND STUDIES 9 
FLIGHT TESTS 13 
Illustrations 
Figure 
1. F-102A Airplane 3⁄4 View ji 
2. Manufacturing Progress 2 
3. Manufacturing Progress 4 
4. Manufacturing Progress 5 
5. Manufacturing Progress 6 
6. Manufacturing Progress 7 


CONFIDENTIAL 


C 


react rine та a یو‎ 


1 a> 


ہو ‹ 


CONFIDE 


НИ مه تر کا‎ талы: пене ہو یش‎ ов нон n мы, 
3 72. "a 3 И 


Figure 1. Е-102 "Hot Rod" 3/4 View 
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Manufacturing 


| PRODUCTION 


Airplane S/N 53-1788 was factory completed at San Diego on 17 January 
1955. 


The remaining 8-90 airplanes are in final assembly. Airplane S/N 53- 
1789 is scheduled for shop completion on 8 February 1955. 


The manufacturing progress on the F-102A model is current with the 
schedule. The pilot's compartment and two aft barrel sections will be fuselage 
© mated on 3 February 1955. The wing components are on schedule and will be 
complete in time to mate to the fuselage. 


Figure 2 shows the first F-102A in the fuselage mate fixture. 


| Figure 3 shows the first F-102A wing in the bore and ream fixture. 


Figure 4 shows the Е-102А aft barrels assemblies in the mate and clean 
up stations. 


Figure 5 shows the 8-10 missile bay panel line. 
Figure 6 shows the model 8-12 metal mockup. 


Figure 7 shows airplanes S/N 53-1789 and 1790 in final assembly with 
1789 nearing completion. 


Planning and Tooling 


The mandatory tooling accessory for production is 95 percent complete. 
Detail and sub-assembly tooling continue to show improvement. А total of 32, 052 
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Figure 2. Manufacturing Progress 
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tool orders have been released to date, of which 23, 173 have been completed. 


Material 
Material support for the 8-90 program is satisfactory. 


The machined bulkheads, fin and wing spars arecausing some delay in 
manufacturing of components for airplane S/N 53-1790 and on, due to the high 
rate of rejects by vendor. This is primarily caused by faulty material and incor- 
rect machinery operations, however, additional vendors have been established to 
overcome these conditions. Some improvement has been noted in the past week. 


Receipts of mill shipments of sheet stock are now supporting the program. 

Off station installation and premium shipment is being planned for all OSP 
parts that are now being released from Engineering. 
Equipment 

Temporary wiring is being provided in order to proof out tooling and 
make preliminary runs. Permanent installations are being made as the cable is 


received. 


Special painting facilities for complete airplane painting, including build- 
ings, is being formulated and equipment requests are in work. 


Special facilities for metal bending have been applied for and are still in 
the process of obtaining Air Force approval. 
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Figure 3. Manufacturing Progress 
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Manufacturing Progress 


Figure 4. 
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Figure 5. Manufacturing Progress Ж. 
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Manufacturing Progress 


Figure 7. 
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Engineering Tests 


Studies 


FLUTTER INVESTIGATION 


Present Airplane 


The 1/9 scale YF-102 wing and elevon flutter model has been instru- 
mented at NACA, Langley AFB, Va., and is awaiting flight test. 


YF-102A 


A study has been initiated for investigating the phenomenon of low fre- 
quency air inlet duct rumble on airplane S/N 53-1787. 


F-102A 


The 1/5 scale fin and rudder flutter model has been proof tested and is 
considered to have adequate strength. Тһе ground vibration test of the model is 
near completion and the model will be shipped to NACA, Langley AFB, Va. by 
mid-February. 


The symmetric vibration modes of the airplane theoretically have been 
found for the wing with and without external fuel tanks. Anti-symmetric modes 
will be determined. Flutter analyses are continuing for the symmetric case. 

The hydraulically powered wing shakers for flight flutter testing are 
being modified for use on the first F-102A airplane. 7 

oe REAT 
7 
RATIO CHANGER 


No further testing of the ratio changer is contemplated on S/N 52-7995 
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airplane. Тһе ratio changer of S/N 53-1785 has not shown as much improvement ! 
in handling qualities as S/N 52-7995. Further evaluation is scheduled after the | 
longitudinal stick force gradient is made satisfactory. 


TRIM SERVO 


The trim servo was tested on S/N 52-7995. Тһе results indicate that 
modifications are required in order to obtain satisfactory results. These changes 
are in process for further testing. 


PITCH AND YAW DAMPER SYSTEM 


Airplane S/N 52-7995 was flown with a pitch damper for the first time and 
encountered the same small amplitude pitch oscillations with the damper on that 
were found оп 1779 and 1780. Pitch damper operation on airplane S/N 1787, how- | 
ever, (the first of the 8-90 series), has not resulted іп any such comments. The 
only comment being that there is no noticeable difference with the pitch damper 
operating. Three new changes that might improve the pitch damper operation in 
the 8-82 series airplanes will be flight tested soon on 1780. + 


Future development of the yaw damper will be concerned mainly with 
checking the existing system parameters on new airplane configurations and 
finding a means of increasing the service life of the rate gyro. 


TURN COORDINATOR 


Turn coordinator tests were resumed on flights 21 and 22 on airplane S/N 
1780. The system now has a new roll rate to rudder gain schedule as a function 
of dynamic pressure and a lagged roll rate to rudder input was added. Тһе re- 
sults indicate a marked improvement in both reduction of sideslip and improve- ' 
ment of roll response. Adaditional flight tests will be required to determine the i 
best parameters for different flight conditions. 


PILOT ASSIST SYSTEM | | 


Four full authority pilot assist flights were flown with airplane S/N 1780. 
This makes a total of six. The heading hold system was activated and results 
were satisfactory. Тһе consigned pilot assist amplifier calibrator being used іп 
this airplane was replaced by a production system at Honeywell's request. А - 
small amplitude pitch oscillation at .6 cps developed suddenly during the next О, 
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flight after a period of satisfactory operation. This oscillation was present all 
during the succeeding flight. Analysis of flight records and a series of functional 
tests on the ground are underway to isolate the cause of the sudden malfunction. 
The pilot assist system on 1787 has not yet been engaged in flight. 


AFCS DEVELOPMENT 


Modification of the test stand was started to incorporate the production 
model of the M-H pitch and yaw damping system. The change-over will be com- 
pleted about 1 February 1955. At that time, the simulation of the airplane and 
the AFCS will be tied in with the Model 8 test stand. 


To date, no additional information pertaining to the revised configuration 
and/or values of control parameters for the attack mode of the AFCS has been 
received from HAC. The tie-in will be made using the latest configuration of 
the AFCS available to Convair. 


G-LIMITER 


The cause of the nuisance disengagements of the M-H G-limiter during 
flight tests has not yet been determined due to a lack of suitable angular accelera- 
tion instrumentation and test equipment. Dynamics has ordered two angular ac- 
celerometers from Statham Labs for instrumentation of the G-limiter during the 
flight test program. These have a range of + 8 radians per second per second, 

a natural frequency of 20 cycles per second, and essentially constant damping of 
about 0.5 of critical. The Dynamics Test Lab has been informed by Dynamics 
of test equipment that is available from Statham for calibration and checkout of 
angular accelerometers. Тһе Minneapolis-Honeywell unit has been received and 
is installed in airplane S/N 1780 for flight test. 


AIR LOADS 
F-102 


Air load distributions are being obtained for use on the simulator, for 
the F-102B wing. This data will be used to study possible types of wing struc- 
ture. 


А study of the air loads and ejection problems for the Ding Dong installa- 
tion is being made. 
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Pilot induced maneuvers are being studied to see what problems may 


arise. 


Aeroelastic effects for the 8-10 airplane are being calculated for final 
analysis. 


Air load distributions are being calculated for the configuration with 
external fuel tanks. 


TF-102 


Fore and aft accelerations and thrust loads were presented for the de- 
sign conditions. 


A solution to panel pointing of wing loads was made on the I. B. M. 

An investigation of the available roll rates with reduced aileron throw 
was made. 
AERODYNAMICS 
F-102B 


Supersonic tests in the NACA 4' x 4' wind tunnel were completed 14 
January. Analysis, including performance comparisons on the wing and body 
combinations tested are almost completed. 


The МАСА test results from the 4' x 4! tunnel were combined with 
those from the WADC test facility, the NACA 6' x 6' tunnel and PARD to form 
the basis of this current study. 


TF-102A 


A series of lateral-directional stability tests have been completed in 
the Co-op wind tunnel in the mach range of 0,6 to 0.95, Further studies 
beyond analysis to these data will be made to determine requirements for 
satisfactory static stability. 
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| Flight Tests 


SUMMARY 


The F-102 flight test program is organized to accomplish the neces- 
sary development testing in а minimum period of time to provide the Air Force 
| with tactical all-weather interceptor airplanes at the earliest possible date. 
| Several unique flight test procedures have been empioyed to meet this objective. 


Airplanes built from production tooling are utilized as test vehicles 
and the required testing has been programmed over the first 42 airplanes. Each 
С; airplane is utilized for а minimum test period (о accomplish testing оп specific 
items such as, armament, navigation equipment, or airplane systems. Nine 
different agencies will be simultaneously engaged in the F-102 accelerated 
| development test program. 


Convair will conduct flight test operations on 16 airplanes for the 
purposes of initial demonstration, development and Air Force specification 
compliance demonstration. Twenty-six airplanes will be assigned to other 
organizations for evaluation and development testing. 


Convair has finished flight test operations on three airplanes and is 
presently accomplishing tests on five airplanes. To date Convair test airplanes 
have been flown a total of 209 hours during 326 flights. Development test data 
were obtained on 193 flights. Thirty-seven flights were terminated because of 
airplane or test equipment malfunctions. Thirty-two flights were for the pur- 
pose of pilot familiarization, ferry, or shakedown. Sixty-four flights have been 
flown by the Air Force for evaluation purposes. 
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CONVAIR FLIGHT TEST OPERATIONS FOR JANUARY 1955 

Convair test airplanes flew 38 hours during 50 flights in January. 
Twenty-five flights produced development test data, two were terminated be- 
cause of airplane or test equipment malfunction, 16 were flown by the Air Force 


for evaluation, and seven were for pilot familiarization shakedown, or ferrying. 


The locations, current general test assignment, and Convair develop- 
ment test program flight time summary is presented in the following table: 


No. Jan.* Total * 
S/N BASE CURRENT ASSIGNMENT  Fits.FitHrs. م۹0‎ 


52-7995 Edwards AFB Stability and Control 4 2:27 44:19 


53-1780 Edwards AFB Pilot Àssist Development 6 4:24 15:19 


53-1781 Holloman AFB Armament 7 5:18 22:43 
53-1783 WADC ۱ Anti-Icing 1 :45 23:16 
53-1787 Edwards AFB Performance 18 6:09 10:00 
53-1788 Palmdale USAF Acceptance - س‎ —— 


*Does not include Production Time, ferrying or flights by 
other test agencies. 


CONVAIR TEST AIRPLANE ACTIVITIES 
Airplane Serial No. 52-7995 

The development testing of the control system was continued. Longi- 
tudinal stability was improved by installation of a faster rate trim servo actuator. 
The investigation into adverse yaw characteristics was continued. 

It was determined that additional information on compressor stalls 


from this airplane would not benefit the 8-10 design sufficiently to warrant fur- 
ther flight testing. 
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Airplane Serial No. 53-1780 


The development testing of the pilot assist system was continued 
with the system in full authority. Operation of the heading engage function was 
satisfactory. Evaluation of pitch "а" Limiters of different manufacture was 
initiated. The turn coordination function of the yaw damping system was im- 
proved by adjustments to the system and the evaluation was continued. 


Evaluation of the air turbine motor cooling under various system 
loads was initiated. 


Additional dynamic response data requested for Hughes Aircraft Co. 
was obtained. 


Report Convair number ZC-8-503-8 covering flights 11, 12 and 13 
was issued. 


Airplane Serial No. 53-1781 


The missile launching program was continued. Missiles were suc- 
cessfully launched from the forward center bay at 20, 000, 40, 000 and 48,000 
feet. Missiles were launched from the right forward bay at 45, 000 feet and the 
right aft bay at 30, 000 feet. 


The fuel venting problem has been moderated by the installation of 
anti "С" valves in the fuel vent system. and no delays in the missile program 
are anticipated because of venting. 

Reports, Convair number ZC-8-504-6, covering flights 22 through 
26, and Convair number ZC-8-504-7, covering flights 27 through 33 were issued. 


Airplane Serial No. 53-1783 


The airplane wasdelivered to WADC Dayton, Ohio for USAF evalua- 
tion of performance characteristics during flight in natural icing conditions. 


Report Convair number ZC-8-506-5 covering flights 19, 20 and 21 
was issued. 
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Airplane Serial No. 53-1787 

Performance evaluation was continued. Speed-power characteristics 
were investigated at 25,000 and 40,000 feet and а maximum power climb to 52,000 
feet was accomplished. Тһе handling characteristics in turns at 51,000 feet 
were satisfactory, 


Functional checks were accomplished on the flight control system 
and operation was satisfactory. 


The USAF completed a preliminary flight evaluation of the airplane. 


FUTURE FLIGHT TEST OPERATIONS PLANNED 
Airplane Serial No. 52-7995 

Continued evaluation of the control system will be conducted to de- 
termine the effect of a force link installation on the longitudinal control. The 
trim servo system will be evaluated at altitudes above 25,000 feet. 
Airplane Serial No. 53-1780 

Development testing of the full authority pilot assist system will be 
continued and turn coordination effectiveness will be evaluated. Air turbine 
motor effectiveness for compartment cooling will be evaluated under various 
load conditions. Dynamic response data requested by Hughes Aircraft Co. will 
be obtained. Angle of attach and yaw data will be obtained. 
Airplane Serial No. 53-1781 

The missile firing program will be continued and will include salvo 


ripple firing of all six missiles. Data will be obtained on missile bay door 
accelerations above Mach 0.95. 


Airplane Serial No. 53-1783 


The USAF natural icing program will be continued. 
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Airplane Serial No. 53-1787 


Investigation of high speed "buzz" will be conducted, Tests will be 
performed to evaluate changes to improve the longitudional control and evaluate 
the turn coordination effectiveness. 
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INTRODUCTION 


This report presents data from additional low-speed wind tunnel tests on a 
1/10 scale model of the F-102 airplane. The tests were made in the É- by 12-foot 
test section of the Convair Wind Tunnel during the period from Мау 29 to June 4, 
1952. А total of 35 hours of wind tunnel time was used. The tests were run to 
determine the aerodynamic effects of the following items: 


1. Wing leading-edge extension 

2. Vertical tails with various amounts of trailing edge sweep 
3. Increased rudder span 

4. Antenna fairing 

5. Speed brakes 

6. Landing gear 


À dynamic pressure of 63.3 АЯ was used for the entire test. Тһе corresponding 
Reynolds Number was 3.3 x 109 based on the wing mean aerodynamic chord. The tests 
were performed under contract АҒ 33(600)-5942, and меге а continuation of the 
F-102 test program previously conducted in CVAL Tests 101, 1014, 101B, and 101C. 


MODEL AND METHODS 


The basic configuration consisted of the wing with elevons, body, and 609 
delt& verticel tail аз shown іп the sketch on page 5 . Тһе wing was con- 
structed of laminated mahogany over a steel frame while the body was of lam- 
inated mahogany reinforced with steel. The wing leading edge extensions con- 
sisted of thin sheet metal gloves bent over the wing leading edge as shown in 
the sketch on page 6 . They were mounted on the wing between 58.2% and 100% 
theoretical semispan extending the leading edge an amount equal to 10% of the 
local chord. 


The vertical tails consisted of 60° deltas with the trailing edges swept 
forward 0°, 5°, and 10° respectively. The basic tail with a trailing edge sweep 
of 0° was made of laminated mahogany over a steel frame. The other tails were 
obtained by adjusting sheet metal gloves on the trailing edge to give the de- 
sired sweep. Two tails were tested with 5° trailing edge sweep, the first with 
basic rudder span, the second with the rudder span extended .6 inch or approxi- 
mately 10%. The various tails are shown in the sketches on pages 7 through 10. 


The antenna fairing consisted of thin aluminum plates mounted horizontally 
just above the rudder on the vertical tail as shown in the sketch on page 11. 
The antenna was tested only on the vertical tail with the extended rudder. Three 
speed brake configurations were tested, made of wood and aluminum and mounted 
near the aft end of the fuselage as shown in the sketch on page 12. The first 
speed brake configuration consisted of two upper brakes and the lower brake 
while the second configuration had only the left upper and the lower brake. The 
third consisted of nener Етекоп от? а 
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MODEL AND METHODS (Cont'd) 


The nose landing gear was tested alone with and without the door as shown іп 
the sketch on page 13 . Photographs of the model configurations tested are 


presented on pages 55 through 61. 


The surface of the model was painted with gray lacquer and rubbed to а 
smooth finish. А11 joints and assembly screw holes were either filled with wax 
or covered with cellophane tape. Жеуоп nose gaps were left open simulating 
unsealed control surfaces while the rudder nose gap was sealed with cellophane 
tape. The air inlet ducts vere partly simulated by open ducts in the side of 
the fuselage. № attempt was made to simulate specific velocity ratios. The 


model was in good condition. 


The model was mounted on the two strut tandem type support system with the 
forward support а% the tunnel moment center or in.line with the 27.5% station 
of the mean aerodynamic chord. All tests were made at a dynamic pressure of 
63.3 1b/ft.^ with а corresponding Reynolds Number of 3.3 x 10°. Six component 
data were recorded for all runs except 11 and 12 which were tuft studies in 
which no force or moment data were taken. The tuft photographs taken in runs 11 
and 12 were intended to show the flow pattern over the entire upper surface of 


the wing. 
RESULTS 


Ihree component data, in coefficient form are presented in figures 1 through 
26. Lift, drag, and pitching moment are presented in figures 1 and 2 showing 
elevator control with effects of speed brakes and the wing leading edge extension. 
In figures 3 through 8, three component lateral-directional data are presented 
with 3 showing aileron effectiveness in pitch, and 4 through 8 showing rudder 
effectiveness in pitch with various tail configurations. Three component lateral- 
directional data showing rudder control in pitch are presented in figures 9 
through 11, with 9 showing effects of antenna, and 10 and 11 showing effects of 
speed brakes. Three component lateral directional deta in yaw are presented in 
figures 12 through 26 with 12 through 15 showing rudder effectiveness, 16 through 
21 showing lateral-directional characteristics with various tails, 22 through 24 
showing effect of wing leading edge extension, and 25 and 26 showing effects 
of nose gear and speed brakes respectively. Tuft photographs taken in runs 11 
and 12 are not presented in this report, but are on file in the Convair Wind Tunnel. 


Foree coefficients are based on wing area and are referred to wind axes. 
Pitching moment coefficient is based on wing area and mean aerodynamic chord. 
Rolling moment and yawing moment coefficients are bused on wing area and theo- 
retical span. А11 moment coefficients are referred to stability axes through а 
moment reference point located horizontally at the 27.5% station of the mean 
aerodynamic chord, and vertically as shown in the sketch on page 5 . Aerodynamic 
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RESULTS (Cont'd) 


tares were estimated from a previous test of a similar, though smaller, model 
by correcting for the differences in wing area and exposed bayonet length. The 
resulting tares were considered to be symmetrical about &, = 0°. Flow in- 
clination values were the same as those incorporated in the aerodynamic tares. 
Tunnel wall corrections, based on unswept wing theory, have been applied to the 
data according to the method outlined in the CVAL Computer's Handbook, ZA-173. 
Tares and wall corrections in this test were the same as those used in СУАТ 
Tests 101, 1014, 101В, апа 101C. 


UNCIAS е, m 


FORM 3 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 6 
PREPARED BY #28. 2-//-32 CAN DIIS ہا‎ My - REPORT NO Cui 10 
CHECKED Fir TER Ба MODEL М 
REVISED BY DATE mn 


SECTION: А-А 


— 5740 


| 
Wile dvo А 


Гели рсе 7 "Jn "Tu 
АЛГА 


ЛОТЕ: ALL. DIMENSIONS АВЕ IN 
INCHES MODEL SCALE. 


STA. 40.403 


CONFIGURATION _ W.‏ اند 


E 


FIRA 1819 


ANALYSIS CONSOLIDATED VULTCE AIRCRAFT CORPORATION PAGE 7 
PREPARED BY سي دون‎ DO MG جو‎ REPORT NO CMAL /0/ 
CHECKED av MODEL F-/02 
REVISED BY DATE ۱ و پو‎ 


| 
| 
| 
x 


PM 


سج ہے گر تم يي "P‏ 


я- о _‏ پر سوہ 


- m 


rir 


7 


ж 


INCHES. 
7 


do‏ لش یلا 
um E‏ 
р №‏ - ~ 
\ ^ لاک 
TA =. X‏ 
MN. SE X \‏ 


E 
- 


Y 
“~ 
#3 


б. 


ALL DIMENSIONS ARE 
Ё 
C 
см 


FORM 1038 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE A 
PREPARED ВХ 090 REPORT NO CVAL ror! 
шу ټس‎ = а: f ЗА 
CHECKED BY ІМ (^ A! c е m 1 MODEL F-/02 
REVISED BY FINIS d бо Л а DATE de کے‎ er 


ze, 


ALL DIRENSIONS ARE INCHES یھ‎ 


Зо | 
7 bj ~ і | 
бод | | 
Р EM т ` 
Е M 
= ғ. ې‎ 
GERM \ 
м بے‎ СА | 
| = غه‎ жағ i 
| m oam С 
| = 2 - MIN 
i 5 + ————— ---- -- ко ; 
| > i ۷۵ G 


FORM 9 


FADER Мота ИА‏ تہ رہ ںود جو و و 


ANALYSIS 


CHECKED BY 
REVISED av 


= 
гі 


Ps 
коан 


АЛАИ 


7 


ALL DIMENSIONS ARE INCHES 


* سن‎ пап 


PREPAREO BY 


wR FEE I 


CONSOLIDATED VULTFE AIRCRAFT CORPORATION 
CAN гаф 
۸ CR 


— 


H ٧ لپم‎ 


UNC! 


ا 


عار 


«| C 
1 ғы М Ба 


7. 


АЮ 


у У | 


^g 
v 


Bi 


ef Q 
< w 
Ca bà 
чо 
ېی‎ 59 
په‎ NS 

" i 
.. ا‎ 
6 
( 7 
à H ( af 


^ 


PAGE © 
REPORT NO СУЗЕ /O/ 


MODEL £-/02 
DATE Ид сы 5. z 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
PREPARED B W САМ ПИО DIVIOI"2N 


CHECKED BY U "B ff A с £ | IZ 1 г! B 


REVISED 8Y 


iie ki | E | 
| ка "an 1 1 а 
Bj : : 0 u е 
| لن‎ = . 
BON N ET о 
L. by? № UL. | 
۷0 y ` | | 
Це ہر‎ 1 | 
ug E 1 4 
Á 1 W x 
٩ Е 
SI e 1 
: kaj 
#3 


ж 


m سو‎ aig عمو‎ ui 


a eo ee 
7 مه وي به‎ не سے مو‎ 
827 ылығы 


“үзу 
کرو‎ 


ALL DIFENSIONS ARE INCHES 7 


| 7 ЖД Ын ТАР چ‎ 7 
“¿bae йз ТА PEE 0 


REPORT NO СИКА. ٧ 
MODEL F-/08 


DATE (2,2-5 7 


РАСЕ А7 | 
Џ 
I 
| 
! 


STA, 6/.00 


ANALYSIS 
PREPAREU 8% 
CHECKEO BY 
۲0ي ور چا‎ BY 


i 
“4 
M 
ЫЗ 
zu 
1 
1 
| 
| e 
4-7% 
š 
á 


т 


ALL DIMENSIONS ARE INCHES ft 


— اا RI a i ере — s. e‏ پری می рита пи i‏ رم یس چې .ہے 


CONSOLIDATED VULTEG AIRCRAFT CORPORATION 


САМ LIEW QW 5 UY 


UNCLASSIFIED 


7 +" 


۹ 
tr 


2E, 


4 


ж” 


г," 
up fm 


> 
£ 


y 
WOTE : 


EN 


Em 
4 


TL 
у» 


4 .8و 


h 
2% 
=> 
= 
rà 


д? Шан 
or ` Б 
SUM ` ¿SN id 


Tn 
il the 
5 Це” 


1 


9 


-----/8.95 


پس وا 


— і 


PAGE. 
REPORT NC 
MODEL 
DATE 


if 
CVAL 7 


F-/OZ 


fog T 7 


— —— 0 ول ال ليت لل ЈА‏ ا 


м t "o 244 پس‎ — 
| wc که مه نو‎ ys 
1 1 à 
| бм 
І ^ 
| x 
| 2 
| رع‎ 
ш © لا‎ ш 
| on OF 
! «щш О < 
| а т 20 
| 
| ' 
| р 
2 
Е GEES YLS 
С 
| = 
(7% 
коо 
۷ 
Ж 
| а 
| зе A 
x т | 
n. 
4 
| d 
У O 
| 4 
< . 
0 ; 
У | 
8 
P سج‎ 7YOOW SIHIN! NOW МОБИ 777 СМ 
7 
» 
$ 
5; 
a د‎ 
т > 
иша | 
Л du 7” 
سم‎ a | 
шш >» 
Z xw X ы ' 
یج ہس مس بت 1073 ج-. ه0 ء۰‎ ee وسو‎ дири = 


Q3ldISSvioNn ~ т 


a - 


A*,ALYSIS. E aN Stol PAT, لي‎ Сір د‎ 5 ат ТЕ РУТА THON PAGE 44 
r НЕРАНЕО HY ` REPORT NG x^... 
| HEURLI ВУ ہے جم چس‎ | MODEL. 

ff BY DATE‏ و سا 


O = ——  — zs - ~ 


м.1.-/.6 | 
1 | 
| | 
| 
| 
| | 
NOTE: WATERLINES АМО STATENS ' x 
2 14 | 
ABE WCHES MODEL ЖА. E. REAR بت‎ | 
- | 
| 
Wk. -9.6 APPROXIMATELY 
| 
| 
| tr НИХ POREO EE WL. O 
| ` — ——==—É 
| p د‎ : 
x | | | 
| | 
57. O ET | 
| | 
| : WL = 9.6 APPEONMATELY | 
1 1 ( 
| STA. 129 | 
| | 
(INCL ASSICIHED 
4 | таа Be. оо LE 4 k 2 . 1 
| 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 14 
PREPARED BY SAN DIEGO DIVISION REPORT NO. СУАГ 101D 


a UNCI LASSI НЕДІ ED. u Е.‏ رت 


М 
t 1 
SB 


کس 


Розен Te VIO} OF Ири COMPONENTS 


Description Ref, Page No, CVAC Dug. No. 
Wing. 97-51-8000 


Same ав W except with leading edge 
extonsions on outer wing sections. 


Fuselage same as tested in CVAL Test WT-51—-8005 
101 except extended 2 inches forward; 

identical to fuselage tested in CVAL 

Tests 1018 and 1016. 


Noso. 1117-51-05 
Canopy. 07-51-8005 


Vertical tail, 60° delta same as V of | 7-51-8001 
СУЫ, Test 1018, Sheet 5 of 5 


Vertical tail, same as V except trail- WT-51-8001 
ing edge swept forward 5? by means of Sheet 5 of 5 
trailing edge glove. 


Same as V except with rudder apan WT-51-8001 
increased ^ .6 inches, approximately 10%. Sheet 5 of 5 
This tail was tested with and without an 

antenna fairing mounted just above the 

rudder. 


ё 
Vertical tail, same as V except trail- WT-51-8001 
ing edge swept forward 109 by means of Sheet 5 of 5 
trailing edge glove. 


Nose landing gear with doors open. 41-51-8003 
Nose landing gear without doors. WT-51-8003 


Speed brakes. Superscript 4 indicates 17-51-8005 
design number while UL refers to upper 

and lower brakes respectively. Sub- 

script 1 indicates aft position while 

60 indicates brake deflection in degrees. 


Same ag z^ gb but with lower brake removed. 41-51-8005 


2, 4 L(IU) Same аз нут, but with right upper brake WT-51-8005 
removed. 


| رتو تع 
FORM 1012 cM Му.» ГА 2e S. ЈЕ | e 95,‏ 


^ 


- - + — E - - ې‎ уж —— — مو‎ а ЫЫЫ 
وھ و ری ئا وی رر‎ РЕ ЛГУ Л ақа ها رو رو۔ وو وہ رر وو‎ P ln IQ صا‎ U JO РИКА ha t Met ЫЙ АХА نب یر مہ رو رو ہے‎ x do] МИМ DI CT CT Mel А I 02 (Qe (ox ري‎ DA يح‎ КА خ‎ МАЕ KE KC وام چا‎ EC EE МАКС Aa a انا‎ os ot ҒАН МТ ЁК СУЫ وٹ وہ‎ G a Рас Гер В وٹ وا و‎ А MAR ТАЛАУ МАЎ АРАКА! AQ AKA КАА Re اور وڈ‎ КА КТ AT, Қым VAS AEA ره‎ Ка КЕ ۰ Ада NK AE سنا‎ Jv АЙ Ard سن‎ M M اس و و وہ وہ و‎ LAGE YS SN NG دځ‎ AT چک تر‎ E سا سو‎ Ко نیا اا‎ CIT мыз мыған 


سے ---------- 


|~ 


REPORT. СА. 1018 
DATE.  2-9-22 


DiViSioN. бап Diego  —— 


MODEL F-102 


SECURITY NOTICE | 
THIS DOCUMENT CONTAINS INFORMATION SECTIONS 793 AND 794. THE TRANSMISSION 
AFFECTING THE NATIONAL DEFENSE OF THE ОВ THE REVELATION OF ITS CONTENTS IN 
UNITED STATES WITHIN THE MEANING OF ANY MANNER TO AN UNAUTHORIZED PERSON | 
IS PROHIBITED BY LAW. 


THE ESPIONAGE LAWS, TITLE 18, Ц. $. C. 
TITLE 
Report CVAL 101Е 


ADDITIONAL LOW SPEED WIND TUNNEL TESTS 


OF А 1/10 SCALE MODEL OF THE F-102 


AIRPLANE TO DETERMINE THE EFFECTS 


OF GROUND PLANE LOCATION AND 
VARIOUS WING LEADING ence TENSIONS, 


WING FENCES, AND VORTEX GENERATORS 


(Tested July 30 to Aug. 6, 1952) 
Submitted under Contract AF 33(600)-5942 


овоџр "ind Tunnel 


PREPARED BY کا‎ te dee پس‎ 
GeF. Deering 
——— 


1 Neat, v. VE бле ә REFERENCE 
G. H. Seaton & В. E. Bremer ° + 


ел”; ü A < А | 
CHECKED BY \ | Е APPROVED Миа ^ Y فا‎ “Мм 
G. Broz С Мај 0 
APPR 4: Vie e _ 


МО. ОҒ Paces 128 ^ — “BUSH; Shick 


AERODYNAMICS /7, 


СУАТ, 101 through 
OBSERVERS CUAL JOIN а 


NO. OF DIAGRAMS 


REVISIONS 


| мо. | pare | DATE BY CHANGE PAGES AFFECTED | 


СТ | 1-15-55 | H.G. | Added note on Page 3. 71 
DESSEN а 22470 


до REAL Buys 


ВВ 
DI ھ بی‎ 


nm Ws Ш 59% °‏ نے 
у HE,‏ 


[i 4 лор 25 
— = = несе + А = ex =. Байы ес 
В В» Е سي رې‎ rala- - 
pour 0+ : . ET uxo ў 


س 


DiVisioN, San Diego  — REPORT. СУАТ. 1017 


mope.__Felo2 الا مب ارب‎ _ DATE April 
| | 


fy سر‎ ^ NOTICE 


| THIS DOCUMENT С ТАМА تر ڑا‎ ION $^ aS 793 ۰:0 794. THE TRANSMISSION 
AFFECTING TUE HAT reel ВЕРОНЕ or ЧЕ — nt THE REVLLATION OF ITS КӨНЕ i3 IN 
UNITED STATES ҮЛІНІМ THE MEANING OF ANY MANNER TO AN UNA 
THE ESPIONAGE LAWS, TITLE 18, U. S, С. 8ا‎ PROHIBITED BY LAW. 


Report CVAL 101J 
ADDITIONAL LOU-SPEED WIND TUNNEL TESTS 


OF À 1/10 SCALE MODEL OF THE Е-102 AIRPLANE 


TO EVALUATE AN AFTERBODY EXTENSION 


AND VARIOUS WING MODIFICATIONS 


(Tested January 8 through 13, 1953) 
Submitted under Contract AF 33(600)-5942 


PREPARED иа GROUP Vind Tunnel _____- 


AERODYNAMICS | 
OBSERVER REFERENCE CVAL 101 thru CVALLO 


CHECKED BY 


APPROVED BY} Todd 


APPROVED 


МО. OF PAGES. 45 
NO. OF DIAGRAMS 


REVISIONS 


ШШЩ 
ІШІ 


GO 241A 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE i 
PREPARED BY SAN DIEGO DIVISION REPORT No. СУАТ, 101J 
CHECKED BY MODEL 7-102 
REVISED BY DATE 0 

| 


TABLE ОР CONTENIS 


777700007700 (4999395 аа 1 
MODEL AND METHODS жақа зада C ая аза өкіміне 2:2 
RESULTS nua T RAN ТТТ 2 

с) .۹ 97پ رر‎ CN родени аа وون‎ 3-8 
DESCRIPTION OF MODEL СОМРОКЕНТӘ..................... 9,10 
NOMENCLATURE ¿u ای‎ ES аза Se wanes ee cease Kw 11,12 
RUN: INDEX ہیی پروی‎ QA YR та ағ ee eaten UA EA 13-15 
RUN-FICGURE REFERENCE а 25-ы ыы ататын 16 
INDEX OF FIGURES рама ыы ыла қ Б аа 17 
ЕТСШНЕЗ ое сое оодан е оороо аон шава 18-39 
INDEX Of “PHOTOGRAPHS галас ае noe tetas а 40 


PHOTOGRAPHS ailes و‎ аза Ар RC یوار‎ джа аза а-аа ыз 41-45 


Шы 
7 


== 4. . rM 02 

: سل و‎ va نہیں‎ 
Е ' Y cce ۱ 
- o» adi Wes А se hn 

\ HW. Gee GE Т لوس‎ 
Trete اا‎ 5% ey 

=” Pt Џ 


е" 


а Жы + . ЈЕ etta 
| 17 ٤ о دو‎ 
: um БҰРЫС 2 E] 
—— +s وو د کح‎ ٢ل‎ ет ар 
— СР = 
FORM 1012 را‎ i Nt we llf tex بلس‎ 1! 


سن - 


« 


ANAL.YSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE l 
PREPARED BY SAN DIEGO DIVISION REPORT NO. CVAL 1017 | 


REVISED Bv. UNG. С; Р DASS ЕО. DATE 4/30/53 _ 


IBTRODUCT IUN 


This report presents data from additional low-speed wind tunnel tests on & 
1/10 scale model of the F-102 airplane. The tests were made in the 8- by 12-foot 
test section of the Convair Wind Tunnel during the period from January 8 through 
13, 1953. А total of 21,5 hours of wind tunnel time was used. Testing was 
authorized under Air Force Contract AF 33(600)-5942 to determine the aerodynamic 
effects of various configuration changes including: 


l. Extended afterbody 

2. Wing tips with drooped leading edges 
3. Increased elevon area 

4. Increased wing tip area 

5. Increased wing leading edge radius 


All aerodynamic data except for a Reynolds Number study with the increased 
wing leading edge radius were recorded at a dynamic pressure of 63.3 lo/ft^, The 
Reynolds Number stud 8 runs made at dynamic pressures of 10.9, 26.9, 63.3, 
104.0, and 149.9 1b/ft® with corresponding Reynolds Numbers of 1.4, 2.1, 3.3, 4.2, 
and 5. 0 million based on the wing mean aerodynamic chord. The testing was per- 
formed in continuation of the Е-102 wind tunnel testing program previously con- 
ducted in CVAL Tests 101 through 101H. 


MODEL AND METHODS 


The basic configuration consisted of the wing with elevons and wing fences, 
body, and vertical tail with antenna fairing as shown in the sketch on page 3. 
The wing and vertical tail were made of laminated mahogany over steel frames 
while the body was of laminated mahogany reinforced with steel. The surface of 
the model was painted with gray lacyuer rubbed to в smooth finish. All joints 
and assembly serew holes were either filled with wax or covered with cellophane | 
tape. Elevon nose gaps were left open simulating unsealed control surfaces | 
while the rudder nose gap was sealed with cellophane tape. The air inlet ducts 
were partly simulated by open ducts in the side of the fuselage with no attempt 
made to simulate specific inlet velocity ratios. The model was in good condition. 


The extended afterbody was formed with a wooder cone 4.15 inches long faired 
to the basic body as shown in the sketch on page 4 . ‘ithe tail cone orening on 
the extension was 2.92 inches in diameter. Two wing tip configurations were 
tested with drooped leading edges outboard of 72% and 82% theoretical semispan, 
respectively, as shown in the sketch on page 5. Each configuration was tested 
with 10° and 209 deflections of the arsa forward of a 2 inch constant chord line. 
The Ягоор angles of 10° and 20° were measured normal to the bend line as noted 
in the sketch. Two configurations with increased elevon area were tested: one 
with the area aft of the elewon hinge line апі outboard of the elevon deflected 
as an elevon, and the other with an additional horn "lance outboard of 88% 
theoretical semispan also Пе ,وجې تم وم وه‎ еве Levan configurations 


FORM 8 


% 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 2 


PREPARED BY ,,, SANDIEGO DIVISION. | REPORT мо. СУАТ 1014 
CHECKED BY U N D | AGNI 8 » MODEL Е-102 
اس‎ S د ند‎ а DATE 4/30/53. 


REVISED BY 


` 
.+ LN 
FORM 1912 КА 2% 
P чу % ЕЗ le m 


are shown in the sketch on page 6. Тһе wing tips with increased area were 
formed by changing the leading and trailing edge sweep between 82% and 100% 
theoretical semispan. The first had the trailing edge swept 40°, and the 

second had both the leading and trailing edges swept 40°, as shown in the sketch 
on page 7 . All of the above wing tip configurations were formed of „125 


inch sheet aluminum faired with wax. The wing with increased leading edge radius 


was formed by adding mahogany leading edge sections to the basic wing as shown 
in the sketch on page 8. The sections held constant maximum thickness (4%) 
forward to a 2% leading edge radius. Photographs of the various model con- 
figurations are presented on pages 41 through 45, and referenced in the des- 
cription of the model components on pages 9 and 10, 


The model was mounted upright on the two-strut tandem type support system 
with the forward pivot point at the tunnel moment center, and in line with the 
27.5% station of the wing mean aerodynamic chord. All runs were made at а 
dynamic pressure of 63.3 lb/ft? except for the Reynolds Number series run at 


dynamic pressures of 10.9, 26.9, 63.3, 104.0, and 149.9 lb/ft^,. Тһе corresponding 


Reynolds Numbers are 1.4, 2.1, 3.3, 4.2, апа 5.0 million, based on the wing 
mean &erodynamic chord. 


RESULTS 


Data from all runs made are plotted in coefficient form in figures 1 through 9. 


Lift, drag, and pitching moment data are presented in figures 1 through 7 with 
figure l showing longitudinal characteristics with extended afterbody, and 
figure 2 showing effect of extended afterbody. Іп figures 3 and 4, effects of 
wing tips with drooped leading edges are presented, and in figures 5 and 6, 
respectively, effects of increased elevon area, and effects of increased wing 
&rea аге presented. Effect of Reynolds Number with increased wing leading edge 
radius is presented in figure 7. Three component lateral-directional data are 
presented in figures 8 and 9 with figure 8 presenting characteristics in pitch 
and figure 9 presenting characteristics in yaw. 


Force coefficients are based on wing area and are referred to wind axes. 
Pitching moment coefficient is based on wing area and mean aerodynamic chord. 
Rolling moment and yawing moment coefficients are based on wing area and theo- 
retical span. All moment coefficients are referred to stability axes through a 
moment reference point located horizontally at the 27.5% station of the mean 
aerodynamic chord, and vertically as shown in the sketch on page 3. Aero- 
dynamic tares were estimated from а previous test of a similar, though smaller, 
model by correcting for the differences in wing area and exposed bayonet length. 
The resulting tares were considered to be symmetrical about ©. = O9, Flow 
inclination values were the sawe as those incorporated in the aSrodynamic taras. 
Tunnel wall corrections, based on unsvept wing theory, have been applied to the 
data according to the method outlined in the ОМАР Computer's Handbook, ZA-173. 
Tares and wall corrections in thie toot were the geno па those used in OVAL 
Tests 101 through 1017, 
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INTRODUCTION 


This report presents data from additional low-speed wind-tunnel tests on a 
1/10-scale model of the F-102 airplane. The tests were performed in the 8- by | 
l2-foot test section of the Convair Wind Tunnel during the period from February 24 | 
through March 16, 1953. А total of 82 hours of wind tunnel time was used.  Test- | 
ing was authorized under Air Force Contract AF 33(600)-5942 to determine the | 
aerodynamic effects of various configuration changes including: | 


1. Airfoils with cambered leading edges 

2. Warped wing tips 

3. Incidence ving tips 

4. Wing tips with various planforms 

5, Fillets at the wing-fuselage intersection 
6. Duct upper-lip extensions 

7. Extended afterbody 


All aerodynamic data were recorded at а dynamic pressure of 63.3 lbs/sq. ft. 
except for several Reynolds Number series with the c&mbered wing leading edges 
and with various wing-tip planforms. The Reynolds Number series included runs 
made at dynamic pressures of 10.9, 26.9, 63.3, 104.0, and 149.9 lbs/sq ft. with 
corresponding Reynolds Numbers of 1.4, 2.1, 3.3, 4.2 and 5.0 million based on 
the wing mean aerodynamic chord. The tares applied to the data for all Reynolds 
Numbers were the tares which were estimated for а Reynolds Number of 3.3 x 109, 
Caution should therefore be exercised in using 811 data showing Reynolds lumber 
effects. Тһе estimated tares are compared to experimentally determined tares 
in the addendum on p&ges 209 through 211. The testing was done in continuation 
of the P-102 wind tunnel testing program previously conducted in OVAL Tests 101 | 
through 1017. 


MODEL AND METHODS 


The basic configuration consisted of the wing with elevons, body, and vertical 
tail with antenna fairing as shown in the sketch on page 5. The wing and vertical 
tail were made of laminated mahogany over steel frames while the body was of 
leminated mahogany reinforced with steel, The surface of the model was painted 
with gray lacquer and rubbed to a smooth finish. А11 joints апа assembly screw 
holes were either filled with wax or covered with cellophane tape.  Blevon nose 
gaps were left open sim:lating unsealed control surfaces while the rudder nose 
gap was sealed with cellopiane tape. The air inlet ducts were simulated by open 
ducts in the side of the 78 үп йл attempt made to sirulate specific inlet 
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MODEL AND METHODS (Cont'd) 


Several airfoils with cambered leading edges were tested. А11 of the 
sections were formed by making the lower surface,forward of a specified line- 
of-camber, parallel to the wing chord plane, and holding the thickness the same 
as the basic section. The first line-of-camber was the 10% chord line from the 
fuselage to 82% theoretical semispan, as shown in the sketch on page 6 . 

The second line-of-camber joined the wing leading edge at the fuselage and the 
1.43-inch chord point at 82% theoretical semispan, as shown in the sketch on 
page 7 . The third line-of-camber was a constant 1.43-inch chord line from 

the fuselage to 82% theoretical semispan, as shown in the sketch on page 8. 
The fourth line-of-camber joined the wing leading edge at 33% theoretical semi- 
span to the 1.43-inch chord point at 60% theoretical semispan, and was а constant 
1.43-inch chord line from 60% to 824 theoretical semispan, as shown in the sketch 
on page 9 , The fifth, and last, line-of-camber joined the 1.43-inch chord 
point at the fuselage and the wing leading edge at 82% theoretical semispan, as 
shown іп the sketch on page 10 . 


Numerous wing tip configurations were tested involving changes outboard of 
82% theoretical semispan. The changes included warped tips, incidence tips, and 
tips with various planforms. Four warped tips were tested, two with basic plan- 
form as shown in the sketch on page 11, and two with theoretical planform as 
shown in the sketch on page 12. The basic-planform warped tips had leading 
edges bent down 10° and 20°, respectively, about a 2 inch constant-chord line. 
The area aft of the elevon hinge line between this 2 inch constant-chord lino 
and the elevon was bent up 10° about the elevon hinge line. Of the theoretical- 
planform warped tips, one had the area aft of the elevon hinge line warped up 
until the trailing edge at 82% theoretical semispan corresponded with the position 
of the same point when rotated through -5° incidence about the 50% chord point. 
This tip also had a cambered leading edge in the same manner as the previously 
mentioned airfoil sections, except forward of a camber line joining the 1.43-inch 
chord point at 82% theoretical semispan and the intersection of the wing leading 
edge with the elevon hinge line. The other theoretical-planform warped tip was 
formed about а parabolic-mean-camber-line joining the leading and trailing edges 
when rotated to -59 incidence about the 50% chord line. 


The incidence wing tips were the same as basic wing tips except that they 
were set at -5° incidence rotated about an axis normal to the plane of symmetry 
through the 50% chord point at 82% theoretical semispan. These tips are shown 
in the sketch on page 13 . The tips with various planforms are shown in the 
sketch on page 14. They consisted of tips with basic planform, theoretical 
planform, faired planform to 88% theoretical semispan, and square-tip planforms 
cut to 95, 91, 86 and 82% theoretical semispan. А11 tips were made of wood 
reinforced with aluminum except for the incidence tips, and the basic-planform 
warped tips. These were made of .125-inch sheet aluminum and faired with wax. 
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А MODEL AND METHODS (Cont'd) 


Two configurations were tested with fillets at the intersection of the wing 
leading edge and the fuselage, &s shown in the sketch on page 15 . The first 
extended 4.5-inches along the fuselage and 6.0-inches along the wing. Тһе 
second had corresponding dimensions of 3.0 and 4.0-inches. Both were made of 
sheet aluminum and faired to the wing with wax. Two configurations were tested 
with extended duct upper lips, as shown in the sketch on page 16. The first 
of these extensions was 5-inches long, and the second 2.5-inches long. Both 
were made of sheet aluminum and were faired smoothly into the fuselage with wax. 
Two afterbody extensions were tested which were identical except for cross 
sectional shape, as shown in the sketch on page 17. Both were formed with a 
wooden core 8.15-іпсһев long faired smoothly into the aft end of the basic 
fuselage. The tail cone opening of the extensions was 2.92-inches in diameter. 
Tests to determine the effects of internal airflow were made with balsa blocks 
filling the air inlet ducts as shown in the sketch on page 18 . Photographs of 
the various model configurations tested are presented on pages 201 through 208, and 
referenced in the description of model components on pages 19 through 21. 


The model was mounted upright on the two-strut tandem-type support system 
with the forward pivot at the tunnel moment center, or in line with the 27,5% 
station of the wing mean aerodynamic chord. All runs were made at a dynamic 
pressure of 63.3 lbs/sq. ft. except for the Reynolds Number series made at dynamic 
pressures of 10.9, 26.9, 63.3, 104.0, and 149.9 lbs/sq. ft. The corresponding 
Reynolds Numbers are 1.4, 2.1, 3.3, 4.2, and 5.0 million, respectively, based on 
the wing mean aerodynamic chord. 


RESULTS 


Data from all runs made are plotted in coefficient form in figures 1 through 
63. Lift, drag, and pitching moment data are presented in figures 1 through 55. 
Data showing elevator effectiveness with various model changes are presented in 
figures 1 through 33. Data showing effects of duct upper lip extensions, internal 
airflow, and vax fairings between the basic wing and cambered leading edge section 
are presented in figures 34, 35 and 36, and 37, respectively. Effect of Reynolds 
Number with various model changes is presented in figures 38 through 55. Lateral- 
directional data consisting of rolling moment, y&ving moment, and crosswind force 
are presented in figures 56 through 63. 


Force coefficients are based on wing area and are referred to wind axes. 
Pitching moment coefficient is based on wing area and mean aerodynamic chord. 
Rolling moment and yawing moment coefficients are based on wing area and theo- 
retical span. All moment coefficients are referred to stability axes through a 
moment reference point located horizontally at the 27.5% station of the mean 
aerodynamic chord, and vertically as shown in the sketch on page 5. Aerodynamic 
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RESULTS (Cont!d) 


correcting for the differences in wing агеа and exposed bayonet length. Тһе 
resulting estimated tares contain flow inclination effects which specifically 
apply to the smaller, similar model. Experimental tares including flow in- 
clination effects have since been determined specifically for the Е-102 airplane. 
These experimental tares are compared to the estimated tares on pages 209 

through 211 in an addendum which pertains to all data in the CVAL 101 series tests. 
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Deserintion Ref. Page No. СМаб рыр. No. 
Basic F-102 win; with leading edges swept 5,201 WI-51-8000 


60°, trailing edges swept forward 5°, and 
1.15 inch radiuc tips, sat.e as wing d of 
OVAL Tests 1С1 through 101d. 


Wing, same as wing Ч except with the wing 14,205 
tips cut off at 82% theoretical semispan, 
game as wing وا‎ of CVAL Test 1016. 


Wing, same ав wing W except with the wing 14,205 
tips cut off and faired to 88% theoretical 

semlspan, samo as wing % of CVAL Tests 

101G and 1014. 


Wing, same as wing W except with the wing 14,205 
tips extended to tke theoretical wing tips, 
same ав wing Чо of CVAL Test 101G. 


Wing, same аз wing Не except with warped tips 12,203 
beyond 82% theoretical senispan. The tins 

had carbared leeding edges, and trailing 

edges warped up aft of the elevon hinge line. 


Wing, seme es wing М except with warped 12,203 
tips beyond 82% theoretic:l semisapn. The 

tips were made with warred surfaces designed 

atout z -5° incidence line. 


Wing, same ав wing | М except with the wing 14,205 
tips cut off at 95% theoretical senispan. 


Wing, same as wing except with the wing 14,205 
tips cut off at 91% theoretical semispan. 


Wing, same as wing М except with the wing 14 
tips cut off at 862 theoretical semispan. 


Wing, game as wing Ч except with varped 11,202 
tips outboard of 82% tuexrcticol semispan. 
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symbol Deseription Ref, Page No. СУАС Пис. No. 


do Wing, same as wing Were except with the tip 11,202 
lening edzos bent down 209. 


Wing, same as wing W except with the wing 13,204 
tips outboard of 82% theoretical semispan 
set at 59 negative incidence, same as wing 


WI-5À оғ сүдү, Test 1010. 


As Airfoil modification, section with cambered 6 WI-53-8016 
leading edge forward of the 10% chord line Sheet 2 of 3 
from the fuselage to 82% theoretical semi- 
span, same as airfoil modification А, of 
CUAL Test 76 


А, Airfoil modification, section with cambered 7 n 
leading edge forward of a line from 0" chord 
at the fuselage to 1.43" chord at 82% 
theoretical semispan. 


Ла kirfoil modification, section with cambered 8 " 
leading edge forward of a constant 1.43" 
chord line from the fuselage to 82% 
theoreticul semispan. 


Áo Airfoil rodificction, section with cambered 9 
leaning edge forward of a line from O" 
chord at 33% thearet!cel semispan to 1.43" 
chord at 60$, and constant 1.43" chord 
from 60% to 80% thenreticel semisnan. 


Ajo Airfoil modification, section with cambered 10 
leadine edge forward of а line from 1.43" 
chord at the fuselage to 0" chord at 82% 
theoretical senisran. 


B5 Body, same ва Bg of CVAL Tests 1018 77 5,201 WT- 51-8005 
1017, extended two inches forward of body B 
of СМАТ, Tests 101 ага ТА, 


В, Body, game ag Бо 2у Bs exeept witk the aftor- 17,208 


body exter lod 4.15 “Пәкев, ғызс ги моду ہت‎ 
of СУАТ, Тера 1054 


CONFIC IDENTIAL, 
До seevarey duros Tien > “UNCLASSIFIED 


FORM 8 


а مته‎ 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


а 
“106 


J10D 


Au 


FORM 1618 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 

SAN DIEGO DIVISION REPORT МО. 

> MODEL 

_ UNOL A uas | __DATE 
ра شر‎ А Hoe). e 


یپوی این 
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Leger inti on Ref. Page No. 
Body, вале as body Ву except with the 17,208 


afterbody faired smpothly to the inboard 
ends of the olevonc. 


Nose. 5,201 
Canopy. 5,201 
Vertical teil, same as tail Vb of СУ 5,201 


Tests 1110 throurh 1015. 


Fillets,uith swept leading edze,locuted 15,206 
at the intersections of the wing leading 

edge and the ‘uselage. The fillets ex- 

tended 6 inches along the wing leading 

edge, end 4.5 incros alons the fuselage, 

and were füired smoothly into the wing 

surface. They were the same as fillets 

9106 Of CVAL Test 1016. 


Fillets, вале as fillets Лос except faired 15,206 
suoothly to fit the wing with 837 1 لن‎ 
modification Age 


Duct upper lip extension, 5.0 inches long 16,207 
faired smooti ly into the body, seme 8 
extension Jz, of CVAL Tests 1016 and 101H. 


Duct upper lip extersion, same as extension 16,207 
Ју except only 2.5 inches long. 


Fillets, seme ав Пос except only 4 inches 15,206 
along the wine leadine edge, and 3 inckes 
along the body. 


Fairings over the air inlet ducts to stop 18,208 


the internal eirflow, same as fairing Y 
of OVAL Tests 101 and 1017. 
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тот 


This report presents data from low-speed wind-tunnel tests on а 1/10-scale 
model of the Е-102 airplane. Тһе tests were а continustion of the F-102  test- 
ing program, and were made in complisnce with contract по, AF 33(600)-5942. These 
tests were conducted in the 8- by l2-foot test section of the Convair Wind Tunnel | 
during the period from April 10 to 18, 1953 consuming 62.5 wind tunnel testing hours. | 
The purpose of this test was to study the upwash and sidewash ahead of the 
wing and to determine the aerodynamic effects, (including Reynolds Number effects), 
of the following items on the longitudinal characteristics of the airplane. 


l. Three types of cambered leading-edges (basic planform) 
| 2. Extended leading-edges of various planforms (no camber) 
| 3. Cambered wing tips 
4. Laterally extended wing tips 
5. Basic wing fence іп conjunction with cambered leading-edge 


With the exception of those runs made for the purpose of investigating 
Beynolds Number effects, the tests wera run at a dynamic pressure of 63.3 lb/sq.ft. 
The corresponding Reynolds Number was 3.3 million, based on the wing mean aero- 
dynamic chord. Caution should be used in interpreting the data presenting 
Reynolds Number effects since the tares themselves have not been adjusted for 
Reynolds Number variations. 


MODEL AND METHODS 


The basic model was the same as that tested in CVAL 101K. It consisted of 
the F-102 wing and body witt canopy and vertical tail. Тһе body has ап inlet 
duct on each gide of the fuselage which is open for airflow. Тһе air is vented 
out the exhaust exit in the rear of the fuselage. А flow restrictor located 
inside the central duct for the purpose of effecting approximate true duct inlet 
velocities, was not installed for this test. The wing is а four percent thick, | 
609 delta wing with trailing edges swept forward 5° and slightly rounded wing 
tips. The vertical tail is also а 60° delta configuration with trailing-edge 
swept forward 59. The vertical tail area is 10% of the wing area. The basic 
configuration із shown in a sketch on page 4. 


All assembly screw holes and joints were filled with wax or covered with 

| cellophane tape. Elevon and rudder nose gaps were left open. Because of the 
accumulated surface roughness resulting from extensive model changes &nd overall 
wear and tear, the model was in only fair condition in regarde to reproducibility 
of original drag data, For tho purposes of this test, the condition may be 
considered good. 


UNCI. S SSIFIED 


FORM 1912 


| —— A — 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 2 
PREPARED BY SAN DIEGO DIVISION REPORT NO. CVAL 1011, 
CHECKED BY море. Ғ-102 


REVISED BY _ DATE 8-14-53 - 


' رڈ‎ ма چو‎ (oft py. да E 
| . ài lo adu. Ғ.М (из dj 


The modifications tested 143 
1. Секђегеа leadine-edves (tasie planforn) 
А. Constant chordwise camber depth, nose drooped below basic chord 
plane, droop decreasing from wing-fuselage intersection to 
81.87% semi-span 
В. Tapering chordwise camber depth, nose drooped below basic chord 
plane, droop increasing from wing-fuselage intersection to 
81.87% seni-span 
C. Constant choriwise camber depth, nose drooped below basic 
chord plane, droop increasing from ving-fuselage intersection to 
81.87% вөлі-арап 
2. Canbered wing tip, camber to match leading edge camber of 1 (C) 
3. Extended leadins-edges (no camber) 
А. Leading-edge extended 1 inch forward, parallel to old leading- 
edge from wing-fuselage intersection to 72% semi-span 
B, Leading-edge extended 1 inch forward, parallel to old leading- 
edge from wing-fuselage intersection to 81.87% semi-span 
C. Leading-edge extended 1 inch forward, parallel to old leading- 
edge from wing-fuselage intersection to 81.87 semi-span, 
straight line fairing from 61.87% semi-span to tip radii 
D. Leading-edge skewed forward 1.8 inches at wing-fuselage 
intersection, leading-edge same ав basic from 81.87% semi-span 
outboard 
E. Leading-edge skewed forward 1.748 inches at 81.87 semi-span, 
same ав basic at wing-fuselage intersection, straight line 
fairing between 81.87% semi-span and tip radii 
4. lLaterally extended wing tips of rectangular planform 
5. Basic wing fence at 65% seni-span, in conjunction with cambered 
leading-edge 


Photos of the various model configurations аге shown on pages 98 through 104, 
and in sketches on pages 4 through 15. 


The model was mounted in the center of the test section оп а tandem-type 
two-strut support system., The forward main support was the no. 2 "T" bayonet 
which was attached to the model at 27.5% mean aerodynamic chord. The power-off 
tail bayonet wes fastened to the model sting which extended from the center of 
the jet opening. The measured boom tail length was 32.68 inches. The basic 
model mounted in the test section is shown in photo nos. 1-3 on page 98. 


Sic component data were takor for all 10706 runs. Тһе model wes tufted 
and photos made of the fi^; pattern over the ۱9 ۵۱, The upuash end sidevash 
ahead of the wine мез veeordei Шо ntoto cmep him: the horizontal and vertical 
deflections of the tote ар n М erig ml e^] сега af the wing leading edge. 
The tuft prid ip rimum Суб rity co. PV o wer IU пр сүзле 104, 
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RESULTS 


Figures 1 through 33 present the plotted data in coefficient form for all 
runs except those made for the purposes of tuft studies. The tuft data was re- 
duced and analyzed by the aerodynamics group and is not presented in this report. 


In addition to the plots which present the three primary pitch components, 
drag coefficient is plotted against lift coefficient on an enlarged scale. Force 
coefficients are based on theoreticsl wing area and are referred to wind axes. 
Pitching moment coefficient is based on theoretical wing area and mean aero- 
dynamic chord. The moment coefficient is referred to stability axes through the 
moment reference shown in the sketch on page 4. The horizontal location of the 
moment reference is at 27.5 percent of the mean aerodynamic chord. 


The aerodynamic tares and wall corrections applied to the data were those 
used іп СУАТ Tests 101 through 101K. The tares were estimated from previous 
tests of a similar, though smaller, model by correcting for the differences in 
wing area and exposed bayonet length. The tares were not corrected for Reynolds | 
Number effects.  OVa4L 101K presents а comparison between the tares applied to 
the data in this report and tares obtained from actual tare tests made on the 
1/10 scele Р-102. Тһе drag tares show marked variation with Reynolds Number. 
Teres were obtained for dynamic pressures of 10, 60, and 145 lbs/sq.ft. Wall 
corrections have been applied to the data, based on unswept wing theory. 
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GPAN ім. 45.361 
BLEVON AZEA ٢٢ ч) IN? 97.021 
VERTICAL AREA (ABOVE Wi.240) 1М2 93.60 
TAIL ASPECT RATIO - 1.1550 
ROOT CHORD IN. 18.00 
M FUROR سر‎ IN. 09 
РАМ (ТА i . : 
т ni EXPOSED 10-400 ۶ | 
FUSELAGE OVERALL. LENGTH ін. 58.250 | : 41.268 R.C. 
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то DEFLECTION мне _ 


BASIC CHORD. 


\ - BASIC AIRFOIL 


15.21% 


60,00 7 81.87% 


CAMBERED LEADING EDGE - BASIC. PLANFORM 
CONFIGURATION WA, 


CVAC CASE. Y LEADING EDGE CAMBER 0 
ALL DIMENSIONS IN INCHES MODEL SCALE STA: T 
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SPANWASE Pie ۶۹۹۳ 92 Мозе DEFLECTION 
(15.21% DEFLECTION 1 CasE Y - 60%, DEFLECTION SAME AS CASE Y) 


зад СЕ, TO ы FLECTION LINE BASIC AIRFOIL. — | 
r-5ASIC CHORD | 


[5.217 


(CAMBER Y ORDINATES SAME AS BASIC Y ORDINATES) 
کا‎ 217 33.33 Z GO.00 2. | 81.877 


CAMBERED LEADING EDGE: BASIC ۲۸ 
CONFIGURATION МА, 


СМАС CASE VI LEADING EDGE CAMBER 


STA, 56.827 
ALL DIMENSIONS IN INCHES MODEL SCALE 


B.L. 22.682 — 
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81.87% خو‎ 89.571 
08 LP | 
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EFLECTION LINE 
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| BASIC 
CHORD 
| | FERRE 
"I L.E. RAD. 
| 182. 
1521 Z 33.33 Z 60.00 7, 81.81% 
SPANWISE DISTRIBUTION oc NOSE DEFLECTION 
(SAME AS CASE YI У 
= 1.070 E - 1,070 | -1.010 | لوېن‎ 
I BASIC FROM L.E, TO 
BASIC _ | ке SE UT CHORD | DEFLECTION Ling 
0 м | i | | 5,24 = : =: —— 
ва 


15.21% 22,22 Z 0.00%, 
САФЕ ұл EVOLVES FROM CASE ҮТ 


(TANGENT LINE FROM L.E. RAD. TO 1.070 LINE) 


CAMBERED LEADING EDGE: BASIC PLANFORM 
CONFIGURATION WA, 


CVAC CASE MIL LEADING EDGE CAMBER STA. 56.821 
ALL DIMENSIONS IN INCHES MODEL SCALE 1 
B.L.22.682 | 


60.00% = — 
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WAX FILL-IN SECTION 6522 BL, 14.143 


WING FENCE 
(WA, CONFIGURATION WITH FENCE AT 057, SEMI SPAN) 
CONFIGURATION МА, ЕФ 


ALL DIMENSIONS IN INCHES MODEL SCALE 
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نم ما M‏ سیر 
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WAX FAIRING 7777 


SECTION A-A 
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(Wee Aig CAMBERED WING é CAMBERED Т\Р WITH DURAL EXTENSION STRIP) 
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SECTION A-A 


2 Жж FUSELAGE 
B.L. 345. | < 7 — رت‎ 
REMOVABLE LEADING EDGE (2 PIECE) 


EXTENDED LEADING EDGE.: BASIC. AIRFOIL 


(A00 IN. FROM WING-FUSELACE INTERSECTION 70 22% 48) 
CONFIGURATION Wigan 


ALL DIMEN SIONS IN INCHES MODEL SCALE 
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SECTION А-А 
DURAL WRAP-AROUND FAIRING SHEET 
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FUSELAGE-- ~, 


REMOVABLE LEADING EDGE (2 PIECE) 


EXTENDED LEADING EDGE: BASIC AIRFOIL 
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INTRODUCTION 


This report presents data from lowespeed wind-tunnel tests оп a 1/10-scale 
model of the ۳-102 airplane. The test was performed in the 8= by 12-Ғоо% test 
section of the Convair Wind Tunnel during the periods from May 25 to June 2, 1953 
and June 17 to 18, 1953, Тһе test was made in compliance with contract 
AF 33(600) 5942, and consumed 77,5 wind-tunnel testing hours. 


The purpose of this test was to determine the aerodynamic effects, including 
Reynolds Number effects, of the following modifications: 


External auxiliary wing fuel tanks 

Various types of wing planform and camber 

609 delta tail of 18% wing area 

Faired duct blocks 

Fuselage nose spoiler 

‚ Various types and locations of fixed transition strips 


° 


° 


O^ Ut UJ № — 
a 


With the exception of the runs made to determine Reynolds Number effects, 
all tests were made at a free stream dynamic pressure of 63.3 lbs/sq.ft. Тһе 
corresponding Reynolds Number based on wing mean aerodynamic chord was 3,4 million. 


Caution should be observed in interpreting the Reynolds Number data. The 
tares applied to the data presented have not been corrected for the effects of 
varying dynamic pressure. 


MODEL AND METHODS 


The basic model consisted of the F-102 wing and body with canopy, and 
vertical tail. Inlet ducts located on each side of the fuselage directly below 
the canopy were open for airflow, The air was vented out the exhaust exit in 
the rear of the fuselage. А flow restrictor was located inside the central duct, 
regulating the flow such that approximate airplane duct inlet velocities were 
obtained, Тһе wing was a four-percent thick, 60 degree delta wing with trailing 
edges swept forward 5 degrees, and slightly rounded wing tips. The vertical tail 
was also а 60 degree delta configuration. Тһе vertical tail area was 10 percent 
of the wing area. The basic configuration is shown in a sketch on page 4. 


All assembly screw holes and joints were filled with wax or covered with 
cellophane tape. Elevon and rudder nose gaps were left open. Тһе extensive 
use of the model in numerous earlier tests has resulted in accumulated surface 
roughness. The model, therefore, was in only fair condition in regards to repeat- 
ability of original drag data, but for the purposes of this test the model 
condition may be considered as good. 
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МОр= AND METHODS (Cont'd) 


The modifications on the basic wing consisted of several types of wing 
planform and leading-edge camber, These variations were accomplished by con- 
structing the wing with removable leading edges and wing tips. These removable 
units were constructed of mahogany and secured by screws. The various types of 
wing planform and camber are shown in sketches on pages 9 through 12. The 
faired duct blocks were pieces of balsa fitted directly in front of the jet-engine 
duct inlets. The blocks were shaped to make a smooth fairing from the ducts to 
the fuselage contour. Тһе blocks are shown in photos 7 و‎ , and 9, on 
page 182. Тһе nose spoiler consisted of an aluminum collar 1/4 inches high, | 
located at fuselage station 6.95. The 18 percent vertical tail was constructed 
of a single piece of dural with the airfoil section consisting of a simple flat 
plate with nose radius and straight tapered trailing edge. The tail geometry 
is shown in а sketch on page 8. The auxiliary wing fuel tanks were constructed 
of mahogany. Тһе tanks were mounted below the wing at -3 degrees incidence, 
relative to the wing chord plane. Тһе tanks and pylon mountings are shown іп 
a sketch on page 5 . The fixed transition strips consisted of strips of cellulose 
tape coated with dope and with a coating of table salt sprinkled on while the 
dope was still tacky. 


The model was mounted in the center of the test section on a tandem-type 
iwo-strut support system. Тһе forward main support was the no. 2 "T" bayonet 
which was attached to the model at 27.5 percent mean aerodynamic chord. The 
power-off tail bayonet was fastened to the model sting which extended from the 
center of the jet opening. Тһе measured boom tail length was 32.68 inches. Тһе 
basic model mounted in the test section is shown in photo nos. 1-3 on page 180. 
Six component data were recorded for all runs. | 


RESULTS 


Figures 1 through 103 present the plotted data in coefficient form for all 
runs. Three component data are presented for all runs. іп addition to the three 
primary pitch components presented for all pitch runs, drag coefficient is plotted 
against lift coefficient on an enlarged scale. Force coefficients are based on 
theoretical wing area and are referred to wind axes. Pitching moment coefficient 
is based on theoretical wing area and mean aerodynamic chord. Rolling moment and 
yawing moment coefficients are basec on theoretical wing area and span. All 
moment coefficients are referred to stability axes through the moment reference 
shown in the sketch on page 4 . The horizontal location of the moment reference 
is at 27,5 percent of the mean aerodynamic chord, 


The aerodynamic tares and wall corrections applied to the data were those 
used in CVAL Tests 101 through 101L. The wall corrections applied to the data 
were based on unswept wing theory. The tares were estimated from previous tests 
of a similar, though smaller, под?! by correctine for the differences in wing area 
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RESULTS (Cont'd) 


and exposed bayonet length. The tares were not corrected for effects of 

| varying dynamic pressure. CVAL 101K presents а comparison between the tares 
applied to the data in this report and tares obtained from actual tare tests 
made on the l/10-scale Ғ-102. Tares were obtained for dynamic pressures of 
10, 60, and 145 lbs/sq. ft. The drag tares show marked variation with dynamic 


pressure and emphasize the need for caution in interpreting the Reynolds Number 
| data presented in this report. 
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DESCRIPTION OF MODEL COMPONENTS 


'Description Ref. Page No. CVAC Dwg. No, 
Basic wing 4 WT51-8000 


Wing W with transition strip on bottom 
surface of wing extending from 50% paint on 
exposed root chord outboard to tip 


ТА Wing "T; 
surface of leading-edge 


plus transition strip on bottom 


ый Wing Wr, plus transition strip on top 
surface of leading-edge | 
We Wing, same as wing W except with wing 185 WT=53-8016 
tips extended to theoretical span, 
cambered leading edges; superscript (X) 
denotes degrees of tip trailing-edge 
deflection 
Wo Wing We. with transition strips on top WT=53-8016 
Tl and bof оп surfaces of leading-edge 
20 Wing W with modified planform. Leading- 9 WT-53-8016 


edge skewed 2.824 inches forward at 
theoretical tip, and .584 inches aft 
at В.1.0 


Woy Wing W with modified planform, Leading- 10 ИТ-53-8016 
edge extended 1.141 inches forward 


Wing Wg, with transition. Transition = 
strips “оп top and bottom surfaces of 
leading-edge 


Wing Wy, with transition. Transition 
strips оп bottom surface of leading- 
edge only 


Wing ہا‎ with transition. Transition 
strips on top surface of leading- 
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DESCRIPTION OF MOLL COMPONENTS (Cont'd) 


Ref, Page No. 


Modified airfoil section. Expanded 12 
surface ordinates forward of 50% local 

chord. Leading-edge radius three times 

basic 


Description 


Modified airfoil section. 185 


Same as A13 
of CVAL Test 101 
Modified airfoil section. Cambered 3 
leading-edge wi th camber depth of 

tapered putos Nose drooped .090 

inches below wing chord plane at 

15.21% semi-span increasing to .704 

inches at tip 


Modified airfoil section. Same thick- 9 
ness distribution as А 4 but symmetrical 
section 


Modified airfoil section. Cambered 10 
leading-edge with constant camber 

depth. Nose drooped below wing chord 

plane .081 inches at 15.21% semi-span, 
increasing to „521 inches at tip 


Modified airfoil section. Same thicke 10 
ness distribution as A, g but symmetrical 
section. 


Modified airfoil section. Camber depth 11 
of tapered planform. Мозе drooped below 

wing chord plane .081 inches at 15.21% 
semi-span increasing to „521 inches 

at tip 


Same аз А 
leading-edge 
radius. 


except lower surface of 11 
rounded off to larger 


190 


Same аз А.с except wax fairing on 
bottom ви Ғасе of leading-edge faired 
aft 4.5 inchas 
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DESCRIPTION ОҒ MODEL COMPONENTS (Cont'd) 


Description Ref. Page №. 
Same as À except wax faired to 190 
188 
3.5 inches 
Same as А С except wax faired to 190 


2:5 inches 


Body, same as В; of CVAL Test 1018 4 
through 101Н 


Body, same as ی8‎ but with two transition 184 
strips circumscribing fuselage forward 


of canopy 

Duct blocks 6 
Spoiler 1/4 inch high, circumser ibing 7 
nose at station 6.95 

Nose 4 
Canopy 4 
Vertical tail, same as Vi4b of CVAL 4 


Tests 101D through 101L 
Large 609 swept vertical tail ОҒ 18% wing area 8 
Auxiliary wing fuel tanks and pylons 5 


Strips of cellulose tape coated with 
a layer of salt and dope. 
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INTRODUCT LON 


This report presents data from the test of а „0991 scale model of the 0 
airplane at high angles of attack. The test, conducted at the Convair Low=Speed 
WindeTunnel, was authorized under Air Force contract number AF 33(600)31174, and 
required 27.5 hours of wind=tunnel testing time. 


The purpose of this test was to obtain data usable for estimating spin 
characteristics of the Ғ-102А airplane. 


The basic configuration S,, used throughout the test, consisted of the 
following: the Case X revised wing; a fuselags with closed, faired ducts; 
and a vertical tail. 


All runs were conducted with а dynamic pressure of 40 pounds per square 
foot, and a corresponding Reynolds Number of 2.6 million, based on the wing 
mean aerodynamic chord of 28,25 inches. 


MODEL AND METHODS 


А three view sketch of the above configuration is presented on page 3. 
The model was constructed of mahogany reinforced with steel, Тһе duct inlets 
were closed with fairing blocks extending forward to model station 9.4. 


Conirol surface gaps were left unsealed resulting in an elevon nose gap 
of „2% of the average elevon chord and a rudder nose gap of .6% of the average 
rudder chord, А11 model components were the same as those of test 138E, and in 
general were in fair condition. 


The wing was the revised Case X with two wing fences on each side and -109 
refiexed tips, The leading edges were cambered, and swept back 609, trailing 
edges were swept forward -5?, The leading and trailing edges of the triangular 
vertical tail were also swept at 609 and -59, respectively. Тһе fuselage had 
the 7 1/29 drooped nose, optimum-vision canopy, and dorsal duct. 


The model was sting mounted on the "L* strut support system and rolled 90? 
(for pitch in the horizontal plane), with the model moment reference center 
located 1,80 inches ahead, .14 inches above, and .48 inches east of the tunnel 
moment center for all runs at zero yaw, А portion of the test was run with the 
model at -109 angle of yaw. This was accomplished by repositioning the sting 
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MODEL AND METHODS (Cont'd) 


Support on the strut and resulted in a shift in model position to 1,77 inches 
ahead, .23 inches above and .48 inches east of the tunnel moment center, 


Sketches and moment transfer diagrams for these two installations are presented 
on pages 4 through 6, 


RESULTS 


| Six component data мега recorded for all runs and reduced to coefficient 
form on the basis of the theoretical area of the Case X wing. Moments were 
referred to the moment reference center located in the model plane of symmetry, 


on We L. 21.041, at a point corresponding to the 27 1/22 station of the wing 
mean aerodynamic chord. 


А11 force data were referred to wind axes, Moment data were referred to 
pitch axes where pitch axes are defined as: Wind axes, rotated with the model 
in pitch but not in yaw. This axes system was adopted in order that the data 
at 5109 yaw be reduced on a common basis with the data at 09 yaw. 


Blockage corrections were computed on the basis of model volume for angles 
of attack through thirty-six degrees. For higher angles, a blocking correction 
was applied, based on the projected model area (projected to a plane perpendi- 
cular to the test section center line), Мо aerodynamic tares were evaluated, 
Tunnel wall corrections,not valid at high angles of attack (above the linear 
lift range), were omitted from all data in the interests of continuity. 
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DESCRIPTION OF MODEL COMPONENTS 


Description Convair Dwg. Ко. 


Basic configuration: Consisted of the following 
componenta. 


Fuselage: This designation includes the extended WT-54-8517 
fuselage with the 7-1/2? drooped nose, the optimum WT-53-8244 
vision canopy and the dorsal duct. 

Vertical tail with rudder. WTI-53-8502 
Drogue parachute housing. WT-54-8517 


Aft fuselage fairing. WT-54-8517 
Yellow canary. 


Wing with оіеуопв: 60° Delta planforra wing with WT-51-8000 
trailing edge swept forward 5°. The airfoil section WT-55-9142 
із a modified NACA 0004-65 with Саве X revised 

camber and -10° reflexed tips. 


Small wing fonces to fit leading edges of V7!2». 


Wrap-around wing fences to fit leading edges of ۰ 


NOTE: Вуд, Учас: 02, Foo, УЛдо, Fig F4, are identical to components desig- 
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ISTRODUCTIONK 


This report, presents data fron а lou-speed vind tunnel test on а 1/10 scale 
model of the F-102 airplane, The F-102 is а high speed, land based interceptor 
with а 60° delta wing, four percent thick. The trailing edge of the wing is 
avopt forward five degrees and the wing tips are slightly rounded.  Elevons on 
the trailing edge of the wing were used as both elevatars and ailerons. Тһе inlets 
for a jet engino vere simulated by ducts in the fuselege at the wing roots. The 
basie configuration, with a 60° delta tail, is shown on sketch, page 6, and 
photographs, pages 118 and 119, 


Tho tests were run in the & by 12-foot test section of the Convair Wind 
Tunnel during the period from November 19 to 27, 1951. A total of 84.5 wind 
tunnel hours were used in running this test. The test was run in compliance 
with Contract АР 33(600)-5942, An analysis of the data presented in this report 
is found in Aerodynamics Memo A-8-7, 


The purpose of this tost was to determine the aerodynamic characteristics 
of a basic ving and ducted fuselage (including canopy) configuration and to 
investigate effocts of the following items: 


1. Various vertical tails and a ventral fin 
2. Aft fuselage extension (tail cone) 

3. Landing gear 

4. Fuselage dive brakes 

5. Wing dive brakes 

6. Missiles in firing position 

7. Rockets in firing position. 


Except for the Reynolds Number studies a dynamic pressure of 63.3 11/89 ft was 
used in this test. Effects of Reynolds Number were determined for several 
configurations by testing the model at various dynamic 076556 from 32.2 to 
104.0 lb/sq ft. Тһе Reynolds Number varied from 2.3 x 100 to 4.1 x 106 based 
on the mean aerodynamic chord. 


MODEL AND METHODS 


The basic wing anf fuselage configuration was tested with the following 
additions: 
1. Vertical tails of the following planforms (without rudders) 
меге flat plates with rounded leading edges and beveled 
trailing 454 


а. 609 delta tail (see sketch, page 7; photo, page 123) 
b. 45° dolta tai! (seo sketch, page 10; photo, page 124) 
c. Small 609 evept tail (вос sketch, page 8; photo, page 123) 


FORM 1612 


ANALYSIS CONSOLIDATED VULTEE AIRCRAET CORPORATION PAGE 3 
PREPARED BY SAN DIEGO DIVISION ۰ REPORT NO. CVAL 101 
CHECKED BY MODEL PF-1C2 
REVISED BY DATE 4-25-52 


MOyvar, ANO MBTHODS (Cont'd 


Large 609 suept toil (seo sketch, page 11; photo, page 125) 
Large 609 sucpt tail with tip cut off (sea sketch, page 12; 
photo, page 125. 
550 swept tail (see sketch, page 13; photo, page 126) 
55° swept tail with tip cut off (see sketch, page 14; 
photo, page 126) 

h, Straight tail (see sketch, page 9; photo, page 124) 


Ventral fin (вос sketch, page 153 photo, page 127) 
Lend: ар gear (ace sketch, page 17; photos, pages 127 and 128) 
Vive brakes 


в. Fuselage brakos in fore and aft positions and at 
deflections of 40° and 60° (see sketch, page 18; photoa, 
pages 129 and 130) 

b. Wing brakes in fore and aft positions and at a 
deflection of 909 (see sketch page 19; photos, pages 
131 and 132. š 


Missile doora with and vithout missiles in launching position 
(see sketch, page 20; photos, pages 133 and 134) 

Rockot doors and rockets in launching position (see skotch, 
page 21; photos, page 135) 

Aft fuselage extension (tail cone) and duct inlet fairings 
(see sketch, page 16; photos, page 121). 


All of the preceding components were constructed of either mahogany or steel 
except the ventral fin which is an aluminum sheet, А11 wooden surfaces were 
given a gray lacquer finish. 


Tho model мас installed in the center of the test section on а two strut 
tandem-type support systen. The forward support was mounted on the under— 
purface of the wing at 27.5% mean aerodynamic chord, fuselage station 38.203. 
The sting wan attached to tho upper surface of the wing and extended through 
the center of the jet opening. The measured boom tail length vas 32.78 inchos. 
Most of tke runs were made with the model in the upright position. Yaw rune, 
to evaluate the lateral ani directional stability of the airplane with 
various vertical tails, were mado atvarigus angles or attack. However, all tests 
evaluating the effects of landing gear, ventral fin and armamént were made 
with tho model inverted to min'mine the effects of the supporting system. Sixe 
component data чего recorded fnr 871 runs. 
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The data, in coefficient form, ато nrosontod in figures 1 through 5£.  Throo- 
cc*ponent data are plotted for all runs except some of those evaluating lateral 
characteristics (figures 5, 7, 10-16, 22, 25, 29, 31, 50) where all aix components 
are shown. Force coefficients arc based on wing area and are referred to wind 
exes. Pitching morent cieffirient is besed on wing area and mean aerodynamic 
chori, Rolling monent and yawing moment coefficionte ere based on wing area 
and wing span. Al) moment coefficients are referred to stability axes through 
the moment referenea shown on page 6. The horizontal location of the moment 
roference is 27.5% of the mean aerodynamic chord. Signs of the data from tho 
tents with the model inverted are corrected to вітае the model in the upright 
ров ог.  Aorodynnmic tares wore estimated from a previous test of a similar, 
though smaller, model by correcting for the difference in wing areas and exposed 
bayonet lengths. The resulting tares were considered to be symmetrical about 
CX 4, = 09, Flow incliration values меге the same es those incorporated in the 
aerodynamic tares. Wall corrections have been applied to all date, based on 
uncvept wing theory, as explained in CVA] Computer's Handbook ZA-173. 


UNCLASSIFIED 


Р 0:6 


+ T a ЩЕ ду У „9, УП i. ET X “+ 
at ign thee MAN غه‎ Ln 3. pw 
DES Ары ATA TTE 


FORM 1812 


—— 


— 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 5 
PREPARED BY SAN DIEGO DIVISION REPORT мо. CVAL 101 


... UNCLASSIFIED — که‎ 


Е ات‎ n NM 


INDEX OF MODEL DRAWINGS 


Model Е-102 (Throe view), 7۷ 6 
V, 60° Delta Tail 7 
Тү, 609 Swept Tail (Sma11) 8 
Vg, Straight Tail 2 
Ма, 45° Delta Tail 10 
Vas 609 Swept Tail (Large) 11 
Үд", 609 Swept Tail (Large) With Tip Cut Off 12 
Vg, 55° Swept Tail 13 
Vg', 55° Swept Tail With Tip Cut Off 14 
Vg» Ventral Fin 15 
B1, Fusslage B Plus Tail Cone 16 


Y, Inlet Duct Fairings 


Ln In ің, landing Gear 17 
21, Fusolage Dive Brakes 18 
25. Wing Dive Brakes 19 
ма, Missiles In Firing Position 20 
ва, Rockets In Firing Position 21 


UNCLASSIFIED 


FORM 2 


СОМИ ГОДУ (АРЕСТ г ғал АРТАР PAGE E 
= о. агт N Ñ | REPORT AQ CVAL 7 
eb 24 в d MODEL F-/02 


DATE 4-2 ES. 


T // 
ааа 
| "MODEL. F 22 2 «ELEM ا‎ 
| QA CAE RAD y AED FORDE 
| DATA | 
| ха AREA wa 179 
| ASFZCT WAT A 2/98 
ATA "ACA. DOT M» v 
| "PN ^N Drager 
| SPAN М ME EC 
| Бе AREACAF سم‎ OF E м5 777 
| E PFA ТАМ. AREA CABOS FETAL AT) AC Фа) 
ДРЕСУ RATIO Ho 
| корта Ey: a 709 
AC A VD 
еее а E ЕА мр A PAF i 
AF) E STA 77.543 


БЕЛЕ OVERALL gue ZW N 56.250 


ME A‏ 0س عبمرع د به ۳ ود سس 
af‏ یپ ۔ -- ----47268 АУ 7 SP‏ —--——- 


ге — -----------МАС 27572 
du дабул АУУ S 


| ھی‎ 2 Жез | 


dau ONE Seen T وس‎ er Añ e AE - 


"4 
MODE? و‎ Le 278544 
АМЕР: И А А 


VOTE o лай 


ir ar АЕ Ium dus 5 d При O سے‎ 
7. | STATIC GROUND LINE 
- - о 
——— — —— - - t ------ - --- - ---- 
° STA 2,95 „СУЙ x 
М РАСА 
sme | ARTIR E-e 4 


ANIEL SCALE 


4 оғ THRUST 


NS с GROUND ИМЕ 


UNCLASSIFIED 7 


ANALYSIS 


REPORT NG СИДЕ /O/ 


CONSCM 11٦0۸11 D ۷١۱ ТЕЕ AIRCRAFT CORPORATION 


PREPARED BY 


#- [102 


MODEL 


(CHECKED BY 
REVISED BY 


UNCLASSIFIER 


27708 VYOOWM СУД TOF MICE ТРИК? 777 


7 ( ) =>“ ` РЗ 
МУ КЕ 7277 CIA 


“-<22/ ОО EE 
| 


Zo UIS 


Уи On Of 9: Aw г с (Z. A‏ وی 
ےو 27/84 APTS u^ ЗУУ‏ ہب وي ENT SÉ HAIN‏ ور ووه 


кйм 1019 


8 


REPORT МС 
MODEL. 


PAGE 
DATE. 


CONSOLIDATED VULTEF AIRCRAFT CORPORATION 


ANAL. YSIS 


Pf ۷١ MN‏ اد 


r B 


=: 


ҺАМ 


CVAL 7 
F-/02 


4-25-52. 


77829 ؛‎ 72204 УМХ GNE POSNI! 1G 7 


(ҮУРИАО) 7/٢۷۸٢ Lo WUE OF 7 


ФИДО F T VPE رج و27۰ رر‎ И ТОИ LETS وړ‎ 


PREPARED av 
СНЕСКЕО BY 
REVISED BY 


Cit ka алса 


9 


REPORT NO CAL /O/ 


PAGE 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


U NC LASS IED 


ANALYSIS 


PREPARED BY 


ع 0ہ +م 


MODEL 


CHECKED 8Y 
REVISED BY 


‘7725 TOON О ями SF ЗМОГУ ЭМИН РТЫ 


x 7/V/ ДНЯ 


—Ə  ————M— ——— M — r مل‎ — 


تت c‏ ص 


— انا‎ — — — w W T n  — ہد‎ 


LOL 49/7 ONE‏ ھ و ےہ ن77 
“WHOIS FT QI. HL SILVIA LV TAS ,%/S NUM 97/۷ FILON‏ 


/0 


РАСЕ 


CONSOLIDATED ۷۱۷۱ TEE AIRCRAFT CORPORATION 


ANALYSIS 


š 

“ом 

4 © 

TU ‘77728 7500/7 SIHIR PIY SMOASNFMA 7۶ 
=. us 

Ж. - 

17 UEL VLITI GHA 

ш О ته‎ 

о 


SAN DIEGO DIVISION 


UNCLASSIFIED 


229976 


٠. 7۵2 و‎ 7 (4987 гии 


STI 7777 PSE HUM ILE هو‎ LEIS 92 SEV SIL : 2297 


о 
a 
> 
a 
a 
~ 


PREPARED BY 
CHECKEO ВУ 
REVISED ВУ 


““ 
3 Ww 
19 
94% GIRO FIFO FAWN! ЖУУ ونژو‎ 2/۸۱0 TV 
шо 2 
2 } 
TP FIAVT) WAL Lo 448 „09 A 
gd 
ш О 2 ш Е 
ша к 
« سا‎ O < 
ûC F O 


— — —n A T. le 
— Ü = 


— د uU‏ — ہے یس 


— = —  — O په‎ Y — سن‎ 


| 
سوا و <—2ф/‏ 


| 


CES ILS 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


UNCLASSIFIED” 


Qz LOL LEST СУР 
КУД 7777 „5:75 TLA РУЛУ Td LY TA PUE тм» ИМИ СИИ 


FORM 9٥٤ 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


РАСЕ 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


ANALYSIS 


CVAL ۶۷4 


REPORT NO 
MODEL 


БАМ DIEGO DIVISION 


PREPARED BY 
CHECKED BY 


F-/02 


? 7722 PITON ہو ہیر‎ FIV نه هنزو‎ ۸-7۶ 
му 
eM 
720177227 HIT. 
5 

9 273/۷ LOI LUT ТЛ 
z 2ھج؟ ہر ربز 37,999 نر ورو‎ TA ШУТ: , go ТУУ студ ILON 
; = 
Е š 
2 : 
Š 


LB 
REPORT NO СИДЕ. /O/ 


PAGE 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


UNCLASSIFIED" 


ANALYSIS 


F-/02 


MODEL 


PREPARED BY 
CHECKED BY 
REVISED BY 


7/25 ГАО SPFHHWH FEY O SWO/SIÓCWIS 776 


СИИ LAIME SSA 


3 م2207‎ XO! 29/7 77 
SURLA FOTELE HL °S معن جم رج‎ LATS VPE FAV ЭТИХ : 3277 


18. 
REPORT NO CVAL /O/ 


PAGE 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


ANALYSIS 


SAN DIEGO DIVIGION 


UNCLASSIFIED 


PREPARED BY 
CHECKED BY 
REVISED ٧ 


MODEL 


F-/02 


D 7727 У мера YA оумол/ туы СУДОВИМА TIE 
у 

<> 

š MN G/L Ж 

ы T. 

> | 

٥ 


.————— 


T چ‎ Елии 


шыты ~ 1 


34 = £t жж? 


ЧИ cu 4997 ۷ 
WT IM TT Efe HLA ISYAV IA LV TA fE FAV 57/У2:740У 


FORM 09 


16 


РАСЕ 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


ANALYSIS 


CVAL 7 
ғ-/о02 
-52 


REPORT NO 
MODEL 


FIED 


PREPARED BY U NCLA БАМ DIEGO DIVISION 


CHECKED BY 
REVISED BY 


UJ7V209 72007 SFM ТУУ GMCSONFWIT 777 


Nd TVM LIN TH C V 


DATE 4-25 


VO? LEE = VTI UY 


Пе" : د‎ Шы), А 


РАИ АРЕ M‏ ا 


| 
22$ PIS 


ПУР رما‎ Жо 1977 OW 
SUIS کچھ وف‎ ЕЛИ ` ہپ تو‎ IS LITS 96 FAY SUKL ILON 


FORM 9 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 
PREPARED ۷ SAN DIEGO DIVIGION 


REVISED OY. UNCLASSIF TED D. 


I. سالي‎ . UCM 


رت ور 4 


269 (6-і 


TALL CO ANE 


UNCLASS 


#6 
REPORT Nc CIAL /O/ 
MODEL F-/0Z 
DATE 4-25-55 


ЖЕ? DUCT FAIRINGS 


А rp 
ме 


£& FUSELAGE B PLUS ГАШ СОМЕ 


ALL جاک لی‎ УУМ eO. 


“ЛЕД 


rac 


نے 


PAGE 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


ANALYSIS 


“ 
+ 


رت 


24 24773 
سے‎ d 


CVAL ۷ 
F-/02 


1 
о ې‎ 
© 5 z 7 
Е Ууто МОМЕ 77 77 
cd әм? 
0 B ui г, 
a - 
ш о < жар E 2-70 LF a ы يچ = په ېي‎ = ғұ 
«то es нра Зе 

т фу? е © ЖА i: - 2 7 

z 
G 
ü : 2 
9 
В 
hr 
8 г 
z 3 ہہ وس‎ 20 ~ 5 > АРҒА 
š MEME сем“ И 


<L + 
=ў ہے ہے رے‎ => DHA 7 ё if =-. 
и Я vA و‎ = =>: 52 "y 2 


PREPARED ۷ 
CHECKED ٧ 
REVISED ۷ 


19 


PAGE 


SOLIDATED VULTEE AIRCRAFT CORPORATION 


CON 


ANALYSIS 


۶۸ ۹ 
-> و وہ م 
DATE 4-25-52‏ 


REPORT NC 
MODEL. 


БАМ DIDLI: Dy 60 


PREPARED Ву 
CHECKED BY 
REVISED GY 


” УМО «۳٢۴ 


“УУРУ FAIS ӘУ, Ж 


جم رو 


چس ول مبتے۔۔۔ و ويب 


к-26 бс жәй 


سي 


талир тетт = d 
۸۷۷۸777 > | | 


SHVYS ТИ 


e Бтр тъ = me 


EE ISTE Ae‏ بل 


EMEA ۸۸ 727 THY 
FAOPY 02-2277 ٣ ۸ 
СУМИ ЛИФО 
ИМО МО АЕ УЉУ 


ЕСЯМ ٤ 


2.0 


РАСЕ 


CONSOLIDATED УШ ТРЕЕ AIRCRAFT CORPORATION 


ANALYSIS 


~ 

ME 
ç Š 
oh 
z 

ы 

Со 
а a 
ш О 
a 5 


| 


D. 


5 


| Ё 
кейі 


| 


| 


UNCLASS 


5 > 
~ Ф 
ша 

i 
ни 
а ~ 
غا یں‎ 
rr 
«x Cu 


4 - 55-5 


DATE 


REVISED BY 


А #3 

Ay С 
ہت ہج‎ 2 v * 
E و‎ ар Vike’ 


« = برے جع‎ 
ЖАҒА: 5” P7) ,4., S H 22 Е 


ал 
НИР #4 


TIQU ЗУМОМ? TR 


МЕРУ DIA WI S7 ٥۳ 


5707 em 5957 #42 


ж, 


D» 2 تر — >=„ ہیں‎ = > 
v) تر‎ a 207 ё = 3 M. ته صا‎ БРЕ Tz. 


В Дер dita 


АЛИЯ? 77 


FORM 1210 


21 


PAGE 


ANALYSIS 


СУДЕ КМ 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


REPORT МО 
MODEL 
DATE 


FAN PIECE ВАСЯ 


PREPARED BY 
CHECKED ВУ 
REVISEO BY 


2م 
4-25-52 


uw 


TFT 72257 УЛУС ПИ XN SAOLE TAIG 7۸٨ 
ا‎ == 
МО ТУ ONG A NI И ZA 
| сегіз АЗ | 
| 


SEM FRG NO MMOS FYE 5М4.7У20У 
AO “?У?./2/с МОГО 07705 XZ 
OF LY ТРИО 22/8 52 77202 340 


FORM 9 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


FORM 1812 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


SAM DIEGO DIVISION 


PAGE 22 


REPORT NO. GVAL 101 
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Donerirtion 
Wing 
Fuselage with ducts open 
Fuselage B plus tail cone 
Canopy 
60° delta tail 
Small 60° swept tail 
Straight tail 
45° delte tail 


Large 669 swept tail, samo as 
V4 with leading edge extension 


Large 60° oucpt tail with tip 
cut off, same as V, 


559 swept tail 


55° guept tail with tip cut off, 
заме ав V6 


Ventral fin 

Main landing gear 

Nose wheel 

Tail skid 

Fuselage dive brakes (Svbseript 1 


indicates aft position, subscript 2 
indicates forward position) 


Wing dive brakes (Suhseript 1 indicates 
aft position, cubeeript 2 'r'eaten 
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Missile doors open 133 WT-51~8006 


Missiles in firing position, 20, 134 WI-51-8006 
doors open 


Rockets in firing position, 21, 135 UT-51- 8006 
doors open 


{о uh З 


x Fairings over duct inlets 16, 121 
X Bayonot fairing 122 


X, ` Bayonet fairing X bovoled to allow 122 
pitching to 12 degrees 


(Inv) Indicatos that preceding con- 
figuration is inverted. 
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Pitch test; subscript 6 indicates that six-componant 
data are recorded 


Yaw test; subseript 6 indicates that six-component 
data are recorded 


Lift Coefficient (lift/qS) 

Drag coefficient (drag/qS) 

Crosswind force coefficient (crosswind force/qS) 
Pitching moment coefficient (pitching moment/qSc) 
Rolling moment coefficient (rolling moment/qSnh) 
Yawing moment coefficient (yawing moment/qSb) 
Subseript .275¢ gives horizontal location of moment 
reference; vertical location is shown on sketch, 


page 6 . Forces are referred to wind axes and 
moments to stability axes. 


Geometric angle of attack of the wing chord plane 


Angle of attack of the wing chord plane relative 
to equivalent free airstream 


Geometric angle of yaw of the model plane of symmetry 
relative to tunnel axis 


Elevon angle relative to wing chord plane. When used ав 
en aileron, top sign denotes deflection of right وون‎ 
lower sign donotes deflection of left surface. 


Dive (Әрсед) brake angle; fuselage brakes relative to the 
cloced position, wing brakes relative to wing chord plane. 
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с Wing moan aerodynamic chord 

b Wing span 
да Uncorrected dynamic pressure 

2 ۹ Dynamic pressuro averaged over model span ( av" /2) 
V Average airstrean velocity Уга/ ( 
"ani Mass density of air (Note: А correction is applied 


in the tunnel airspeed calibration so that in the 
above formulae /2 is to be taken as tho free air 
density unaffected by compressibility) 


Roll. Reynolds number “= УБ 
yn | oe 
(Лау ) Indicates that preceding configuration io inverted. 
zi Kinematic Viscosity 
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INTRODUCTION 


This report presents data from the pressure tests of a .125 scale, 
partial model of the Convair ТР-102А side-by-side trainer version of the 
Ғ-102А airplane. The tests were conducted in the 8- by 12-foot test section 
of the Convair lowespeed wind-tunnel under Air Force Contract Number АҒ-33 
(600)23903, as requested by the San Diego Aerodynamics Group, А total of 
86.5 wind-tunnel test hours were used during the period from December 17, 
1955 through January 6, 1956. The model consisted of the forward section 
of the fuselage with pressure orifices located over the left half as shown 
on page 20. It had open ducts and provisions for internal airflow. The 
basic configuration is shown in the sketch on page 4, 


The purpose of these tests was to determine the effects of an extended 
nose, several canopy modifications, spoilers, and vortex generators on the 
pressure-distribution over the forward section of the model. 


А dynamic pressure of 100 pounds per square foot was used for the en- 
tire test with the exceptions of one run at 60 pounds per square foot and 
one run at 200 pounds per square foot. Corresponding Reynolds Numbers were 
1,8 million per foot, 1.4 million per foot, and 2.5 million per foot, 
respectively. 


MODEL AND METHODS 


The model consisted of the forward three-fourths of the fuselage with 
open ducts and provisions for internal airflow, It was made to true 1/8 
scale from the nose aft to station 36 and continued as a constant section 
from station 36 aft to the base at station 66. The canopy and nose were 
removable and additional parts were provided for alternate configurations. 
A variety of spoilers and fairings were tested as well as slats, vortex 
generators and a number of canopy and windshield modifications. Flow direct- 
ing vanes were installed in the boundary layer bleeds for many of the runs, 


The fuselage, basic canopy, and canopy-off fairing were polished alum- 
inum castings. Lacquered mahogany was used for the cut-down canopy shown on 
page 9. modification of this cut-down canopy was made by the addition 
of the wax beaver-tail fairing (С) shown on page 9 . An improved wood 
canopy fairing (C j| was later made to approximate the lines of the wax 
fairing and fittel!to the canopy-off fairing. Several built-up canopy con- 
figurations, pages 10 through 13 were improvised by the addition of wax to 
the basic canopy. Wires were inserted in the orifices of the basic canopy 
and allowed to project; the wax build-up was then applied and the wires 
withdrawn leaving passages in the wax to serve as orifices. Small irregular- 
ities in the fairing were smoothed by sandpaper wetted with kerosene, Modi- 
fied windshields and a body fillet were made of wax in the same manner, 
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MODEL AND METHODS (Cont'd) 


Vanes made of „032 inch sheet aluminum were fitted in the boundary 
layer bleeds to direct the flow and reduce turbulence along the fuselage 
in the areas aft of the bleed discharges. 


The spoiler (S,) was cut from 1/16 inch thick plywood and imbedded . 
in the wax fairing (6а) so that only 3/16 inch remained exposed. Мо other 
attachment was used. Vortex generators, bent from „032 inch sheet aluminum 
were positioned across the top and left side of the canopy according to the 
Sketch on page 16. Other spoilers, 52» 34 and 5, were made of wax and 
tested as shown on pages 17 and 18. А shroud type slat, 
formed from aluminum, was tested at two locations (Y3 and Ү,, page 19 ), 
Attached to the basic canopy by screws, the slat was supported above the 
surface by four pylons. 


The two interchangeable nose castings (М, and №, page 7 ) were fitted 
to the main fuselage casting and held in place by four screws. Тһе model was 
mounted on the remotely controlled sting. Мо windshields were used. 


Pressures were displayed as heights of fluid columns on a multiple 
tube manometer board and recorded photographically. Alcohol (specific gravity 
.794) was used for all runs except run one, in which the manometer board fluid 
was a glycerine solution (specific gravity 1.142). 


RESULTS 


Data from all runs are presented in tabular form on pages 34 through 566, 
Pressures were read from photographs as inches of fluid and hand computed 
to coefficient form, Results may be read by following the procedure out- 
lined in the note on page 33, 


Tuft pictures were taken for each configuration and are on file at the 
CVAL Vind Tunnel. 
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WAX FAIRING p^ 
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Ж BASE VARIES WITH LOCAL 
CANOFY CONTOUR. 
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ORIFICES LOCATED ON 1 
SURFACE OF DUET. 


----- THESE ORIFICES NOT 
USED AFTER RUN à 


RIGHT SIDE, INLET 
ORIFICES LOCATED ON 
PLOW OF BOUNDARY 

LAYER BLEED 


NOTE; ORIFICES INSTALLED ON 
BIGHT SIDE БООМ Ора гү LAYER BLEED 
AFTER RUN X FUSELAGE STATIONS 
ARE (LENTICAL FOR ORIFICES ON EACH ٢ 
SIDE OF THE MOREL. ORIFICES Wow er&s 
9 “9 WERE DISCONIYECTED AFTER KON Р 
ЛАГ ПАГ NANOMETER TUBES CONNECTED 
70 ORIEC ES OM FUE RICHT АМО PLOW. 
ORIFICE NUMBER ба ےم‎ сесео AMO wor 
USABLE FOR ALE RUMUS 2 THAR ULE 7. 
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DESCR IPT (ON OF MODEL COMPONENTS 


Description 
Basic body with open ducts. 


Same ав B, but with addition of fillet 
behind inlets; 


Basic canopy. 
Cut-down canopy #1. 


“па. сапору #1. C, plus wax beaver- 
tail, 


Builteup canopy #2. С. plus additional 
wax extending aft to Station 46,78, 


Cut-down canopy #2. С, plus wax beaver- 
tail, 

Built-up canopy #3. С, plus additional 
wax build-up (increased thickness). 


Cg but with windshield having 3/4 inch 
wide flat and extended forward to 
station 8,8, 


Extended windshield of C, plus build-up 


#4 (0). 


Built-up canopy #4, Same as C, but with 
aft end of wax fairing refaired to term 
inate abruptly at station 37.8, 


2 plus extended windshield of с, 
(3/4 " wide flat}. 


Cut-down canopy #3. Improved wood canopy; 


Pape Мо. 
7 
5 


12 & 14 


13 & 15 


13 


НЕ 14 


9 


built on canopy off fairing with same lines 


as Cs. 
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DESCRIPTION UF MODEL COMPONENTS (Cont'd) 


Description Page No. 
C, plus extended windshield 4514 
(2% wide flat). 
Basic nose. 7 
Extended позе. 7 
Spoiler, 3/16" high across top of 15 
canopy. 
Step, wedge shaped with vertical 17 


side at station 20.75 facing aft. 


Step, same as S, but reversed with 17 
vertical side “at station 20.75 
facing forward, 


Double wedge spoiler. Triangular 18 
shaped spoiler across top of сап- 


opy (3/8" high). 


Long vane to fit in boundary layer 6 
bleed and direct airflow, 


Short vane. Same as Y, but with 6 
aft end shortened, 


Slat, shroud type across top of can= 19 
ору mounted on stand-off pylons. 

positioned with leading edge at 

station 20. 


Slat, Same as Y4 but with leading i9 
edge at station " 23, 


Vortex Generators mounted around 16 
forward section of canopy just aft 
of the windshield. 


7 M 


DENTIAL 


š AN CLASSI ELE EU 
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NOMENCLATURE 
Definition of Tests: 
Press Pressure test. Pressures displayed as inches 


of fluid on multiple tube manometer board. 
Recorded photographically. 


Tuft Flow visualization. Cotton tufts attached to 
surface to indicate flow direction, Recorded 
photographically. 

Symbols: 
б Geometric angle of attack of a model waterline 
8 with respect to the tunnel center line, 
у Geometric angle of yaw of the model center line 
5 with respect to the tunnel center line. 

q Dynamic pressure 1/2 p v? 

V Áverage airstream velocity у 29/р 

р Mass density of air. 

Reynolds ору (0) where M is the coefficient of viscosity of 

Number Æ air and (4) is the characteristic length. 


(One foot). 
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RUN=EIGCURE REFERENCE 


q Ib. ft. 2 Configuration Figure No. 
| Pressure Pitch, № = 0° 200 в B C. 1 
2 Tuft Pitch, (= 02 100 " Not presented 
3 Tuft Pitch, y= 0° T B N C V) " 
h Pressure Pitch, ще 02 " u 2 
5 Pressure Yaw, Oy = 09 " n 3 
6 Pressure Yaw, ас 10° и t % 
7 Tuft Pitch, фе 0% " АТА Not presented 
8 Pressure Pitch, دې‎ 0° " н 5 
9 Pressure Pitch, w,= 0° " 8١ 6 
10 Pressure Yaw, ар= 0° n H 7 
11 Pressure Yaw, کو‎ 10? n u 8 
12 Pressure Pitch, j= 0? 60 0" 9 
13 Pressure Pitch, د"‎ 0? 100 B N.C; 10 


14 Pressure Yaw, که‎ 0° " " 11 


15 Pressure Yaw, ар= 10° и " 12 


16 Pressure Pitch, Wç= 09 1 BLN, 13 
17 Pressure Yaw, ده‎ 0° " " 14 
18 Pressure Yaw, аз 102 " " 15 
19 Tuft Pitch, هې‎ 02 " в N C; Not presented 
20 Pressure Pitch, کې‎ 09 н " 16 
21 Pressure Yaw, dy 09 " B N C, 17 


18 


Pressure Yaw, а,- 10° и 
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^ пътен GF GENEA 4A DYN 


UNCLA 


Run 
Pressure Pitch, s 02 
Pressure Yaw, а, = 0° 
Pressure Yaw, a 10? 
Pressure Pitch, Pr 0° 
Pressure Yaw, е 0° 
Pressure Yaw, g5 10° 
= 0° 
Tuft Pitch, و‎ 0° 


Tuft Pitch, 


- n° 
= 0 


Pressure Yaw, سه‎ 0? 


Pressure Pitch, 


Tuft Pitch, Wy = 0° 
Pressure Pitch, ғас 0° 
Pressure Pitch, y= 0° 
Pressure Yaw, % 5 0° 
Pressure Pitch, фе 0? 
Pressure Yaw, qy = o? 
Tuft Pitch, Vg? 09 
Pressure Pitch, = 02 
аә 0° 


в 
Tuft Pitch, ې‎ 02 


Pressure Yaw, 


Tuft Pitch, y= 0° 


Pressure Pitch, ~ > 9° 
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Figure No. 
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Not presented 
Not presented 
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26 

Not presented 
27 

28 
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30 

31 

Кос presented 
32 

33 

Mot presented 


Mot presented 


35 
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765 مہ 


ېي | 


Run 
Pressure Yaw, تر‎ 09 
Pressure Pitch, у, = 0° 
Pressure Yaw, y 0° 
Tuft Pitch, = 0° 
Tuft Pitch, = 0% 
Tuft Pitch, ې‎ 0? 
Pressure Pitch, ще 09 
Pressure Yaw, - 09 
Pressure Pitch, Wye 0° 
Pressure Yaw, y 0? 
Tuft Pitch, Ve" 0° 
Pressure Pitch, dg" 0° 
Pressure Pitch, ъ= 0° 
Pressure Yaw, q^ 0° 
Pressure Pitch, Y= 09 
Pressure Yaw, ада 0? 
Tuft Pitch, کي‎ 0? 
Pressure Pitch, W° 0° 
Pressure Yaw, бъ 0° 
{мї Piten, نو‎ 


= 0° 


° 
- 0 
Pressu 


Pressure Yaw, © 


JOURE REFERENCE (Cont'd,) 


C ON VAI m 


UNCLASSIFIED™ 


Conf i quration 


B,N C.Y) 
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Figure Шо. 
35 
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38 
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ho 
51 
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hh 
45 
Net presented 
46 
47 
Mot presented 
58 
59 
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q ib. /ft.* Configuration Figure No. 
Pressure Yaw, a= 0° 1 6۷ 35 
Pressure Pitch, “= 0° | BAN ۷ج6‎ 36 
Pressure Yaw, а= 02 37 
Tuft Pitch, (ре o? | presented 
Tuft Pitch, е 0° | presented 
Tuft Pitch, Vg" 0° presented 
Pressure Pitch, ъ= 0° 
Pressure Yaw, سه‎ 02 
Pressure Pitch, %5 0° 
Pressure Yaw, a= 0° 
Tuft Pitch, ۷ ې‎ o? | | presented 
Pressure Pitch, \== 0° presented 
Pressure Pitch, = 0° 
Pressure Yaw, а = 02 
Pressure Pitch, ъ= 0° 
Pressure Yaw, а, = 0° 


g 


Tuft Pitch, y= 0° presented 


% 
Pressure Pitch, ې‎ 0° 


Pressure Yaw, = 0° 


Tuft Pitch, Га 0° presented 
Pressure Pitch, کې‎ 0° 


Pressure Yaw, a= 0° 
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a on 
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ние |СЈВЕ REFERENCE (Cont'd. ) 


а lb. /ft, 2 Configuration Figure №. 
67 Tuft Pitch, „= 0° 100 BN C oY, Not presented 
68 Pressure Pitch, v 0? " BANC 2 Sy, 50 
69 Pressure Pitch, „= 0° 0 B,N C V Y, 51 
70 Pressure Yaw, d, 02 " 2 52 
71 Tuft Pitch, n 0° и н Not presented 
72 Pressure Pitch, ү = 09 " BAN C, Y Y), 53 
73 Pressure Уам, ае 09 " " 54 
74 Tuft Pitch, پل‎ 02 " " Not presented 


CENT won un та 


——— 
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ORIFICE CODE 


All manometer tube numbers correspond to orifice numbers except as follows? 


Read | From 
Orifice No, 55 Tube No. 82 For all runs 


" 8a " 8 Runs 4 - 74 
" 9а u 9 Runs 4 = 74 
N = Not Used 
P = Plugged Tube 
L = Leaking ` 


Q = Questionable (Tube may have been partially or intermittently blocked 
or leaking. 


NOTE: To read data: 


1. Find the run number for the desired configuration 
and conditions from the run index (pgs. 25 through 
28) or from the Run Figure Reference (pgs. 29 
through 32). 


2. From the orifice location sketches (pgs. 20 and 21) 
determine the numbers of the orifices to be investie 
gated. 


3, Locate the Data Sheet for the proper Run Number and 
Angle of Attack (or Angle of Yaw) from the Tabulated 
Data (pages 34 through 566 ) and read АР. 

q 


а! 
© 


МС Аб Е 
\ | ^ ےہ‎ Slap sy ve 
но : ! 2 | T, | | | _ - 
КЕТЕ n. АН КАЙ КИК نا‎ 
м Ар ٧ M "m ۷7 = ^ b" i -pi A 
Ex d 7 i 


год 5312-42 


PRESSURE ORIFICE LOCATIONS 
RUN INDEX 6 o , . 
RUN-FIGURE REFERENCE. a . 


TABULATED DATA, 


PAGE 


REPORT NO. CVAL 195 


MODEL TF-102AÀ 
DATE 6-27-57 


20a = 21a 
25а = 28а 
29а = 32a 
33a 

257 - 566 


